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(54) NOVEL 1 ,3-DIALKYLUREA DERIVATIVE HAVING HYDROXYL GROUP 



(57) The present invention relates to compounds 
represented by the formula [I] and salts thereof, 



OH 



[I] 



ful as therapeutic agents for cardiovascular disease 
such as heart failure and hypertension, renal disease 
such as renal failure, gastroenteric disorder such as 
diarrhea and hyperchlorhydria. endocrine and meta- 
bolic disease such as obesity, and autoimmune disease 
such as rheumatism, and as analgestics for myosalgia, 
migraine. 



wherein R 1 and R 4 each represents a carboxyl group 
which can be converted into ester, amide or hydroxamic 
acid; R 2 represents a lower alkyl group or a phenyl- 
lower alkyl group; R 3 represents a hydrogen atom, a 
lower alkyl group, an amino-lower alkyl group, a lower 
^ alkylamino-lower alkyl group, a hydroxy-lower alkyl 
<^ group, a mercapto-lower alkyl group, a carboxy-lower 
^ alkyl group, a lower alkoxycarbonyHower alkyl group, 
<r- an imidazolyl-lower alkyl group, an indolyl-lower alkyl 
groui), (substituted) phenyl group, (substituted) phenyl- 
CO lower alkyl group, (substituted) naphtyl group, or (substi- 
^ tuted) naphtyl -lower alkyl group. 

O The compounds of the present invention have 

inhibitory effects on endopeptidase 24.1 1 and are use- 

UJ 



Primed by RanK Xarot (UK) Business Services 
2.13.8/3.4 



EP 0738 711 A1 

Description 
TECHNICAL FIELD 



10 



The present invention relates to novel 1.3-dialkylurea derivatives having a hydroxyl group which have inhibitory 
effects on endopeptidase 24.1 1 and are useful as therapeutic agents for cardiovascular disease such as heart failure 
and hypertension, renal disease such as renal failure, gastroenteric disorder such as diarrhea and hyperchlorhydria. 
endocrine and metabolic disease such as obesity, and autoimmune disease such as rheumatic disease, and as anal- 
gestics for myosalgia. migraine, etc. 



BACKGROUND ART 



Endopeptidase 24.11. which is one of neutral endopeptidases. is metal-containing neutral peptidase which is 
required to contain zinc in its active center and it is also called enkephalinase or an antigen of acute lymphoblast leuke- 
»5 rma (CD10). 

Endopeptidase 24. 1 1 is an enzyme which distributes widely, for example, in kidney, lung, central nervous system 
intestinal canal, neutrophil, fibroblast vascular endothelial cell. etc. and hydrolyzes many physiologically active pep^ 
tides such as artal natriuretic polypeptide (ANP). enkephaline. bradyWnin and substance P. Therefore, endopeptidase 
24.1 1 is known to take part in various biological functions and to exhibit various therapeutic effects by inhibiting the 

so above-mentioned enzymatic activity. 

These effects arc exemplified by an effect on cardiovascular disease such as heart failure indicating symptoms of 
edema and hypertension, an effect on renal disease such as renal failure indicating symptoms of edema and an 
increase of ascites, an effect on gastroenteric disorder such as diarrhea and hyperchlorhydria. an analgestic effect an 
effect on endocnne and metabolic disease such as obesity, and an effect on autoimmune disease such as rheumatic 

25 disease. 

Substances inhibiting endopeptidase 24.1 1 are described below in more detail. 

The following effects of compounds inhibiting endopeptidase 24.1 1 have been observed. An increasing effect of 
total unne volume and urinary sodium excretion has been observed on heart failure models by rapid ventricular pacing 
method (J I Caidfovasc. Pharmacol.. 1& 635-640 (1992)). An increasing effect of urinary ANP excretion and urinary 

so cyclic GMP excretion has been observed (J. Pharmacol. Exp. Ther.. 266, 872-883 (1993)). A hypotensive effect has 
been observed using spontaneously hypertensive rats or deoxycorticosteron acetate induced hypertensive rats (J 
Pharmacol. Exp. Ther.. 255. 1339-1347 (1993)). An increasing effect of urinary sodium excretion has been observed 
using rats subjected to five-sixths renal ablation (Circ. Res.. 65. 640-646 (1989). An inhibitory effect which is derived 
from the effect on the central nervous system, upon pentagastrin-stimulated gastric secretion has been observed (Eur 
^ . 247 ' 254 (1988) " implement effect of acute diarrhea caused by castor oil has been observed 

m"!.' It (1 ana, 9 estic effect "as been observed by the tail-withdrawal test and the hotplate jump test 

feature. 28S. 286-288 (1980). In addition, since bonbesin (Proc. Natl. Acad. Sci.. S5. 10662-10666 (1991)) which is 
known as one of substrates of endopeptidase 24.11. has been reported to reduce food intake (J. Clin. Endocrinol 
Metab.. 76. 1495-1498 (1993)). a compound inhibiting endopeptidase 24.1 1 is expected to be a therapeutic agent for 

40 endocnne and metabolic disease such as obesity. Since an endopeptidase 24.1 1 activity in blood and synovial fluid has 
been reported to be higher in patients with rheumatoid arthritis than in healthy men and patients with osteoarthritis 
(Rheumatol. Int. 1& 1-4 (1993)), a compound inhibiting endopeptidase 24.1 1 is expected to be a therapeutic agent for 
auto immune disease where an immune function is lowered such as rheumatic disease. 

A structural feature of the present invention is that 1 ,3-dialkylurea has carboxyl groups at the ends of both alkylene 

45 chains and a hydroxyl group at one alkylene chain. Prior art is explained below from the standpoint of the chemical 
structure. 

It has been reported that 1.3-dialkylurea derivatives wherein a carboxyl group is introduced at the end of one 
?L.i e Jl! ^ " teve an 9 ioter,8in " antagonistic effect (Laid-open Japanese Patent Publication Nos. 6-72985 and 6- 
184086). It has been reported that 1.3-dialkylurea derivatives wherein carboxyl groups are introduced at the ends of 

so both alkylene chains inhibit an angiotensin-converting enzyme (Laid-open Japanese Patent Publication No. 58-55451) 
It has also been reported that amino acid derivatives containing a nitrogen atom located at the 3ra position of 1-(car- 
bQxyalkylam.no)urea derivatives inhibit an activity of enkephalinase (Examined Japanese Patent Publication No 3- 
79339^ However, no reports disclose 1 ,3-dialkylurea derivatives wherein carboxyl groups are introduced at the ends of 
ootn alkylene chains and a hydroxyl group is introduced at one alkylene chain. 

55 in addition, regarding 1.3-dialkylurea derivatives containing a riydroxyl group, it rias been reported that polypeptide 
derivatives have a renin-inhibHing activity (Laid-open Japanese Patent Publication Nos 62-33141 and 62-164658) and 
that amino acid derivatives inhibit retrovirus protease such as human immunodeficiency virus protease (WO 92/08698) 
However, no reports disclose 1.3-dialkylurea derivatives containing a hydroxyl group wherein carboxyl groups are intro- 
duced at the ends of both alkylene chains. y«uf»aieiiiuo- 
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As mentioned above, various studies have been made tor the 1.3-dialkylurea derivatives, but no study has been 
made for the 1 ,3-dialkylurea derivatives wherein carboxyl groups are introduced at the ends of both alkylene chains and 
a hydroxyl group is also introduced at one alkylene chain. It was a very interesting subject to synthesize such com- 
pounds and to examine their pharmacological effects, particularty their effects on endopeptidase 24. 1 1 
a- .il! 16 inventors P 8 " 0 attertit >n to the alkylene chain of the 1.3-dialkylurea derivatives and synthesized novel 1 3- 
dialkylurea denvatives wherein carboxyl groups, ester groups thereof, etc. are introduced at the ends of both alkylene 
chains and a hydroxyl group is also introduced at one alkylene chain to examine their pharmacological effects 

Examining the pharmacological effects by the use of N-dansyl-D-alanyl-glycyl-p-nitrophenylalanyl-glycine. which is 
known as a substrate of endopeptidase 24.11. the novel 1.3-dialkylurea derivatives having a hydroxyl group of the 
present invention were found to have high inhibitory activities on endopeptidase 24. 1 1 . 

DISCLOSURE OF THE INVENTION 

The present invention ralates to compounds represented by the formula [f] and salts tiiereof (hereinafter referred to 
as the compounds of the invention"). 



OH R 2 




[I] 



wherein 

is a carboxyl group which can be converted into ester, amide or hydroxamic acid; 
. . \ is a tower alkyl group or a phenyl-tower alkyl group, and the phenyl ring in the phenyl-lower alkyl group can 
oe substituted by at least one group selected from halogen atoms, and lower alkyl. hydroxyl. lower alkoxy and lower 
alkylenedioxy groups; 

B 3 is a hydrogen atom, a lower alkyl group, an amino-lower alkyl group, a lower alkylarrino-tower alkyl group a 
hydroxy-lower alkyl group.a mercapto-tower alkyl group, a carboxy-lower alkyl group, a lower altoxycarbonyl-lower alkyl 
group an imidazolyl-lower alkyl group, an indolyl-lower alkyl group, a phenyl group which can have substftuentfs) a 
phenyl-lower alkyl group which can have substituent(s). a naphtyl group which can have substituentfs). or a naphtyl- 
lower alkyl group which can have substituentfs). the said substituent is selected from halogen atoms, and loweralkyl 
hydroxyl. lower alkoxy. lower alkylenedioxy. nitro. amino, lower alkylamino. (substituted) phenyl and (substituted) naphtyi 
groups and -(substituted)" means that the phenyl group or the naphtyl group can be substituted by at least one group 
selected from halogen atoms, and lower alkyl. hydroxyl. lower alkoxy. lower alkylenedioxy. nitro. amino and lower 
aiKyiamino groups; and 

R 4 is a carboxyl group which can be converted into ester, amide or hydroxamic acid. 
The same definitions are applied hereinafter. 
The groups defined above are described as follows in more detail. 

Theterm "halogen atom" stands for fluorine, chlorine, bromine and iodine. The term lower alkyl" stands for straight 

ZZ^rif*? h8V ! n9 1 10 6 Ca *° n at0mS exem P |ified b * ethyl, propyl, butyl, hexyl. isopropyl. isobutyl and 

tert-butyl. The term "lower alkoxy" stands for straight or branched alkoxy having 1 to 6 carbon atoms exemplified by 
methoxy. ethoxy. propoxy. butoxy. hexyloxy, isopropoxy and tert-butoxy. The term lower alkylenedioxy" stands for 
alkylenedioxy having straight or branched alkylene wHh 1 to 6 carbon atoms between two oxygen atoms exemplified by 
metnylenedioxy. ethylenedioxy. (dimethyl)methylenedioxy and (diethyl)methylenedioxy. 

The term "ester" stands for ester widely used for carboxylic acid, for example, tower alkyl ester exemplified by 
,^1 8 ! hy, . eSter ' propyl ester ' *** hex y isopropyl ester, isobutyl ester and tert.-butyl ester; 
cydoal Wester having 3 to 6 carbon atoms exemplified by cyclopropyl ester and cyclohexyl ester; lower alkanoylamino- 
lower alkyl ester exemplified by acetylaminomethyl ester, acetylaminoethyl ester, propionylaminomethyl ester and pro- 
pjonylaminoettvl ester; phenyl-lower alkyl ester exemplified by benzyl ester; phenyl ester; methoxyphenyl ester; and 
indanyl ester. The term "lower alkanoyl" stands for straight or branched alkanoyl having 1 to 6 carbon atoms exemplified 
Z f!r f !! 0p ' 0 "?: butyryl ' valery,< isobutyryl - feova'eryl and pivaloyl. The term "amide" stands for amide widely used 
for carboxylic acid, for example, amide with ammonia; amide with lower alkylamine exemplified by methylamine. dimeth- 
ylamine and ethylamine; and amide with phenyl-lower alkylamine exemplified by benzytamine 

Salts of the compounds of the invention are not limited, provided that they are pharmacologically acceptable salts 
Examples of the salts are salts with inorganic acid such as hydrochloric acid, nitric acid or sulfuric acid, alkali metal salts 



EP 0 738 711 A1 



or alkaline earth metal salts such as sodium, potassium and calcium salts, ammonium salt, or salts with organic amines 
such as diethytamine and tnethanolamine. The compounds of the invention can also be in the form of hydrate thereof 

By the way. in the case of a compound used as a medicament, a conversion technology of the carboxylic acid into 
an ester .s generally applied to make pro-drugs in order to enhance the absorption or improve the duration of the effect 
Hn ™ TiL * °L t0 "*? a J compound stable - F^ermore. such techniques are generally used for manufacturing 
drugs. In other words, such a derived compound . is generally used as a synthetic intermediate. Therefore carboxyl 
fmSioT COnverted int0 conventional derivatives of carboxylic acids such as esters and amides in the present 

Of the compounds of the invention, preferred are the following: 

10 ^?^ P ° U lf °J < °[! nUla 10 Wherei " Rl iS 3 CartX5Xyl 9roup which 030 be «™»ned into lower alkyl ester, cydoalkyl 
ester havmg 3 to 6 carbon atoms, lower alkanoylamino-lower alkyl ester, phenyl-lower alkyl ester, phenyl ester or inda- 
™ amide w,h amm onia. tower alkylamine or phenyl-lower alkylamine; or hydroxamic acid, and the phenyl ring 
in the phenyl-lower alkyl group, the phenyl group and the phenyl-lower alkylamine can be substituted by at least one 

, 5 from i alo 9en atoms, and lower alkyl. hydroxyl. lower alkoxy. lower alkylenedioxy. nitro. amino and lower 

group can be substituted by at least one group selected from halogen atoms, and lower alkyl. hydroxyl. lower alkoxy and 
°ZZ eJMened.oxygroups; R 3 is a hydrogen atom, a lower alkyl group, an amino-lower alkyl group, a lower alkylamino- 
^L T^ 01 *" !„^ drOXy "'° Wer alkyl arou P- a ™ercapto-lower alkyl group, a carboxy-lower alkyl group, a lower alkox- 
ycarbonyl-lower alkyl group, an rmidazolyl-lower alkyl group, an indofyl-lower alkyl group, a phenyl group which can 
^^ ue ^P"enyl-tower alky, group which can have substituent(s). a Zw^**Z Snhw^ 
!L? napW * 1 * )wer alk y fl rou P can have cubstrtuent(s). the said substrtuent is selected from halogen 
^T' ^ hydr ° Xy1, IOW8r alkQXy ' ^ ^Menedioxy. nHro. amino, lower alkylamine, (substituted) phenyl 

andjsubsttoted) naphtyl groups, and "(substituted)- means that the phenyl group and the naphtyl group can be substi- 

2s SJ? »L1^1 ?" e 9r °* Se,eC,ed fr0m hal0fle 1 at0mS ' and ,0wer hydroxy), lower alkoxy. lower alkylenedioxy. 

1 a J kylam,no ^ R 4 is a carboxyl group which can be converted into lower alkyl ester. 

^ V ' n9 3 i° 6 CartX)n a,0ms ' lower eJte^y'a^no-lcwer alkyl ester. phenyl-lower alkyl ester, phenyl 
ester or rndanyl ester: am.de wrth ammonia, lower alkylamine or phenyl-lower alkylamine: or hydroxamic add and the 
S ,n me Pl!^; 1 ^ a,kyl 9 rou P- the Phenyl 9 ro "P a "d the phenyl-lower alkylamine can be substituted at 
so ^l^a^SrCupT at<>mS ' ^ '° Wer ^ l0W6r }OWer a,kylenedi0Xy - ** amiTO 

^tor 0 ^^ * for ™' a 1 j Whw * 1 R1 is 8 cartjoxy1 9rou P 0811 converted into lower alkyl ester, cydoalkyl 

atSlir' T*' P heny, Jf r 8,kyl ^ •*» or indanvl amWa an^moXlower 
rt f i aB ¥ tam,n * or hydroxamic acid, and the phenyl ring in the phenyl-lower alkyl group, the phe- 
35 .rif-T,^ Pher^-loweralkylamine can be substituted at least one grotp selected from halogen atoms, and 
Z l *J* y l '° wer alkoxy ' ,ower ^kylenedioxy. nitro. amino and lower alkylamino groups: F?is a lower alM 

ISSZZ ^, Sr0UP 2"* ^ have substituent ( s )- *• said substrtuent is selected from halogen atoms, and 
0Xy ' J altoxy ' l0Wer a| ky'enedioxy. nitro. amino, lower alkylamino. (substituted) phenyl and (substi- 
uted) naphtyl groups, and "(substituted)" means that the phenyl group and the naphtyl group can be substituted by at 

L^ZS ^ """ST" at0mSl l0wer a,kyl - h * ,ra '* ^ alkylenedioxy. nitro. amino 

ST . « 9r0iPS: ^ R fe 8 Carb ° Xy ' ran be into ^er alky. ester.^doalkyl este° 

hav ng 3 to 6 carbon atoms, phenyl-lower alkyl ester, phenyl ester or indanyl ester; or amide with ammonia lower 
alkytamme or phenyl-lower alkylamine. and the phenyl ring in the phenyl-lower alkyl group, the phenyl group and the 

« ESSST , Ma T! ^ Substituted at ,east one 9™P ^ected from halogen atoms, and lower ^ hydroxy.. 
45 lower alkoxy. tower alkylenedioxy. nitro. amino and lower alkylamino groups 

irtoi™^^ 

Lew £tE -^ctoalkyl ester havrng 3 to 6 carbon atoms, phenyl-lower alky, ester, indanyl ester or hydroxamic 
n^lL JUT* M iT P " P 3 ^" 13 ^ an isobut y | 9' ou P: R 3 « a Phenyl group which can have substituentfs). a phe- 
so c^ 0 ^? 1 h3Ve ^♦"entfs). particulariy a benzyl group, or a naphtyl-lower alkyl group which 

^ ,!^ S) ' Part,CUlar,y 3 "^""^yl group, the substrtuent is selected from halogen atoms .ower alkyl 
^Z j Sr,!^' T 0, ami "° 3nd ( 8ubstitu,ed ) P" 6 ^ 9roups. and "(substitutedr means that the phenyl group 
TZ^n^T^ T 9 ;° UP Sel6Cted ,rom ha, °9 en atoms ' a "d lower alkyl. hydroxyl, lower alkoxy, nitro and 

SZ Znl" Si?," 8 0rOUP . " W * ^ be C ° nverted int0 ,ower ^ c y doa, ky ester having 3 to 6 

carbon atoms, phenyl-lower alkyl ester, phenyl ester or indanyl ester 

S a tom M « r |™f III? examp,es <>» *e compounds of the invention are compounds of formula [Q wherein R a is a hydrogen 

foZ S^ ^"i 9 ,^ 8 ca * ox y- |oww a 'ky' Sroup. a lower alkoxycarbonyl-lower alkyl group, an Solyl 
IcweraMgroup.an^olyhloweralMgroup.aphenylgroupwKchcanh^ 
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which can have substituent(s). a naphtyl group which can have substituent(s), or a naphtyl-lower alkyl group which can 
have substituent(s), and the said substituent is that defined above; and R 1 . R 2 and R 4 are the following: 

Compounds wherein R 1 is a carboxyt group which can be converted into lower alkyl ester, cycloalkyl ester having 
3 to 6 carbon atoms, phenyl-lower alkyl ester, indanyl ester or hydroxamic acid; R 2 is a lower alkyl group or a phenyl- 
s lower alkyl group, and the phenyl ring in the phenyl-lower alkyl group can be substituted by at least one group selected 
from hydroxyl and lower alkoxy groups; and R 4 is a carboxyl group which can be converted into lower alkyl ester, phenyl- 
lower alkyl ester, phenyl ester or indanyl ester. 

Compounds wherein R 1 is a carboxyl group which can be converted into lower alkyl ester, cycloalkyl ester having 
3 to 6 carbon atoms, phenyl-lower alkyl ester, indanyl ester or hydroxamic acid; R 2 is a lower alkyl group- and R 4 is a 
w carboxyl group which can be converted into lower alkyl ester, phenyl-lower alkyl ester, phenyl ester or indanyl ester. 

Compounds wherein R 1 is a carboxyl group which can be converted into lower alkyl ester, cycloalkyl ester having 
3 to 6 carbon atoms, phenyl-lower alkyl ester, indanyl ester or hydroxamic acid; R 2 is an isobutyl group; and R 4 is a car- 
boxyl group which can be converted into lower alkyl ester, phenyl-lower alkyl ester, phenyl ester or indanyl ester 
Compounds wherein R 1 is a carboxyl group which can be converted into ethyl ester, butyl ester, cyclohexyl ester 
is benzyl ester or hydroxamic acid; R 2 is a lower alkyl group or a phenyl-lower alkyl group, and the phenyl ring in the phe- 
nyl-lower alkyl group can be substituted by at least one group selected from hydroxyl and lower alkoxy groups- and R 4 
is a carboxyl group which can be converted into ethyl ester, phenyl ester or benzyl ester. 

Compounds wherein R 1 is a carboxyl group which can be converted into ethyl ester, butyl ester, cyclohexyl ester 
benzyl ester or hydroxamic acid; R 2 is a lower alkyl group; and R 4 is a carboxyl groip which can be converted into ethyl 
so ester, phenyl ester or benzyl ester. 

Compounds wherein R 1 is a carboxyl group which can be converted into ethyl ester, butyl ester, cyclohexyl ester 
benzyl ester or hydroxamic acid; R 2 is an isobutyl group; and R 4 is a carboxyl group which can be converted into ethyl 
ester, phenyl ester or benzyl ester. 

Compounds wherein R 1 is a carboxyl group which can be converted into ethyl ester or butyl ester- R 2 is a lower 
25 W otJ P or a Phenyl-lower alkyl group, and the phenyl ring in the phenyl-lower alkyl group can be substituted by at 
least one group selected from hydroxyl and lower alkoxy groups; and R 4 is a carboxyt group 

Compounds wherein R 1 is a carboxyl group which can be converted into ethyl ester or butyl ester; R 2 is a lower 
alkyl group: and R 4 is a carboxyl group. 

Compound wherein R 1 is a carboxyl group which can be converted into ethyl ester or butyl ester- R 2 is an isobutvl 
30 group; and R 4 is a carboxyt group. 

Practical examples of preferred compounds of the invention are 2-{3-(2-carboxy-2-hydra(yetriyrn-3-isd}utylureido]- 
3-phenylpropionic acid (formula [II]). 3-(4-biphenylyl)-2-[3-(2-carboxy-2^ acid 
formula [III]), 2-p-(2-carboxy-2-hydroxyemyl)-3-i^^ acjd (formu | a 

[IV]), 2-[3-(2-carboxy-2-nydraxyethy0-3-i acid (forn , u , a ryj), ^ ^ eTeof pure 

35 diastereomers thereof, optical isomers thereof. (2S)-3-(4-biphenylyl)-213-[(2^ 
urerdotoropionic acid (formula [IX]). (2S)-3-(4-biphenylyO-2-[3-[(2S)-2-eth^ 
lurodotoropionic acid (formula [X]). (2S)-2-{3-[(2S)-2-<»rtx>xy-2-htf 

acid (formula [Xrj), (2S)-2-p-[(2S)-2-butoxycart>>nyl-2-^ a( £ (for . 
mula [XII]), and salts thereof. * 
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Typical synthetic method of the compounds of the invention is shown below. 




nf „ , "! , f^ e ^:^ econn ^^ in the presence 

M?n^2^ flW JT P ° Und 01 IS formula m is ,hen a,lowed to react *e compound of the formula 
^11] to form urea, and the compound (formula [I]) of the invention is obtained. Some of the compounds of the formula 

(1992)) ^ tyr0Sine accondin 9 to the me thod reported by Shieh et al. (J. Org. Chem.. £, 379-381 

anrt ifJS Sr T' !l "ff 53 ? 03,1 b6 COnverted int0 an ^ or an amide by usual method. Conversely, the ester 
and the amide can be hydrolyzed to a caiboxylic acid by usual method 

ro ^ rt e i0 < ^^2 prepared b * the ^e method can be converted into salts thereof as previously mentioned by 

t ho n^ mp(X L ndS °!£ e formula 10 have diaste reomers and optical isomers, and these isomers are also included in 
u ™* n °* iCaily aCtive Startin9 materials ^ used, pure diastereomers and optical isomers can be 

obtained. However, when racemates are used as starling materials, each isomer can be separated by usual method 
for example, a method using an optically resolving agent, etc. 

w»c Tv™^ S S, the ° f 1,16 ^P 0 ^ 8 01 ^ "werrtion. an effect of the compounds on endopeptidase 24.1 1 
2 ZJZTZ * "I! ST the artiC,e 01 Pharmacol °g^' Test described later in this specif taSn. Examining 
^SJ* 816 USe 01 N^y'-^'e^lycyl-p-rttrvhenylalanyl-glycine. which is known as a substrate of 
dase^n"? 356 1 ' C ° mp0UndS 0< the invention were found to exhibit a strong inhibitory activity on endopepti- 

^n.! nd !? ePtidaSe 2 V \ ' iS ° ne ° f neutraI endopeptidases. is an enzyme which exists in the living body and is 
concerned m various biological functions. It has already been reported that the compounds inhibiting endopeptidase 
24.1 1 increase total urine volume, urinary sodium excretion, urinary ANP excretion and urinary cyclic GMP excretion in 

^S^T^L PharrnaC0 '- m 635 ^ 4 ° < 1992 ^ J - ^maco.. Exp. Ther.^ 
that they exhibit a hypotensive effect in hypertensive models (J. Pharmacol. Exp. Ther.. 2§§, 1339-1347 (1993)) tha 

lnI«^ reaSe ""^ S ° diUm eXCreti0n in m0de,S Wrth renal < Circ - Res- 6§, 640-646 (1989). that they exhibit 

rS^Zn T 6 f** ( S * 753 " 758 (1992)) " exhibit an analgestic effect ^Nature. 

K^f ST T t b ° nbeSin • hfch reduCes «*« intake ( J On. Endocrinol. Metab. 
i f? (1993))tshydrolysedbyendopeptidase24.11 (Proc. Natl. Acad. Sci.. SS. 10662-10666(1991)) andtha 

nitoM^ a i S ! ^ifS* 5 " ,d S) TI? " Uid 01 Paten,S "* rt^ 1 " 3 ** 1 arthritis fe & <»*" 

rnatol. Int. J& 1-4 (1993)). Therefore, the compounds inhibiting endopeptidase 24.11 are expected to have wide med- 

a9en ? ,0r *— such as heart failure and hypertension. renaTdTaseTu* 

« S?^ 9a ! tr ° enteriC d,SOrder SUCh 88 dia,Thea nyPerchlorhydria. endocrine and metabolic disease su* 
as obesrty and auto.mmune disease such as rheumatic disease, and as analgestics for myosalgia. rrdgrainTeS 
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The compounds of the invention exhibit the excellent inhibitory effect on endopeptidase 24.1 1 as mentioned above 
and are useful for various diseases in which endopeptidase 24.1 1 is concerned. 

In addition, examining an effect of the compounds of the invention on the angiotensine-converting enzyme, an 
excellent inhibitory activity was observed. This result suggests that the compounds of the invention is particularly useful 
as therapeutic agents for cardiovascular disease such as heart failure and hypertension. 

The compounds of the invention can be administered orally or parenterally. Examples of dosage forms are tablet, 
capsule, granule, powder, injection, etc. The preparations can be formulated by the conventional methods. For example, 
oral preparations such as a tablet, a capsule, granule and powder can be produced, if necessary, by adding diluents 
such as lactose, crystalline cellulose or starch; lubricants such as magnesium stearate or talc; binders such as hydrox- 
ypropylceilulose or polyvinyl pyrrolidone; a disintegrator such as calcium wrboxymethylcellulose or low-substituted 
hydroxypropyimeihylceiiuiose; coating agents such as hydroxypropylmethyloellulose. macrogol or silicone resin. 

The dosage is adjusted depending on symptoms, age, dosage form, etc. In the case of oral preparations, the usual 
daily dosage Is 0.1 to 6000 mg. preferably 1 to 600 mg. which can be given in one or a few divided doses. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Examples of preparations and formulations of the compounds of the invention are shown below. These examples 
do not limit the scope of the invention, but are intended to make the invention more dearly understandable. 

EXAMPLE , 

Preparation of Compounds 
Reference Example 1 

4-(4-Ruorophenyl)-L-phenylalanine benzyl ester hydrochloride (reference compound No. 1-1) 



1) To a solution of N-tert.-butoxycarbonyl-L-tyrosine benzyl ester (1 .0 g) in methylene chloride (4.2 ml) was added 
pyridine (1.1 ml), and the mixture was stirred. To the reaction mixture was added trifluoromethanesulfonic anhy- 
dride (0.52 ml) under ice-cooling. The mixture was further stirred for 1 hour under ice-cooling. To the reaction mix- 
ture was added water, and the whole was extracted with methylene chloride. The organic layer was washed with 
0.1 N sodium hydroxide and then with 10% citric acid, dried over anhydrous sodium sulfate, and concentrated in 
vacuo. The oily residue was purified with silica gel column chromatography to give 994 mg (73.1%) of N-tert.-butox- 
ycarbonyl-(4-trifluoromethanesulfbnyloxy)-L-phenylalan!ne benzyl ester. 

mp60.0-60.9°C 

[a] D 20 -10.8° (c=1.0, methanol) 

IR (KBr, cm 1 ) 3402, 2984. 1743. 1690. 1521, 1424, 1250. 1201, 1143, 1012, 902, 639 

2) To a solution of N-tert.-butoxycarbonyl-(4-trifluoromethanesulfony^ benzyl ester (1.0 g). 4- 
fluorophenylboric acid (560 mg) and potassium carbonate (415 mg) in toluene (20 ml) was added tetrakis(triphe- 
nylphosphine) palladium(O) (57 mg) under nitrogen atmosphere. The mixture was stirred at 85°C for 75 minutes. 
After cooling to room temperature, the reaction mixture was filtered through Celite. and the filtrate was concen- 
trated in vacuo. The oily residue was purified with silica gel column chromatography to give 768 mg (85%) of N- 
tert.-butoxycarbonyl-4«(4-f luorophenyl)-L-phenylalanine benzyl ester. 

mp 102.7-103.5°C 

[ab 20 -7.9° (c=1.0. methanol) 
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(KBr. cm 1 ) 3395. 2977. 2362. 1950. 1917, 1893. 1751, 1696. 1456. 1518. 1490. 1366, 1297, 1248. 1216. 



mp 244.0-245.5°C (decomp.) 
[aJo 20 -19.2" (c=1.0. methanol) 

IR (KBr. cm" 1 ) 3155, 3000. 2800. 2009. 1746. 1607. 1493. 1233, 1194. 1158. 823, 803. 747. 699. 56 
The following compounds can be prepared by a method similar to Reference Example 1. 

• 4-(2-NaphtyO-L-phenylalanine benzyl ester hydrochloride (reference compound No 1 -2) 

mp222.0-223.0°C (decomp.) 
[aJo 20 -23.6° (c=1.0. methanol) 

IR (KBr. cm" 1 ) 3148. 2852. 1747, 1492.' 1371. 1233. 940, 840. 802. 745. 697 

• 4-(1 •Naphtyl)-L-phenylalanine benzyl ester hydrochloride (reference compound No 1-3) 

mp 169.2-170.5°C 

[ob 20 -15.3° (c=1.0. methanol) 

IR (KBr. cm" 1 ) 3149. 2856. 2012, 1747. 1514. 1490, 1375, 1239. 1199. 792. 698 

• 4-(4-MethylphenyO-L-phenylaJanine benzyl ester hydrochloride (reference compound No 1-4) 

mp240°C (decomp.) ' 
[ob 20 -22.1« (c=1.0, methanol) 

IR (KBr, cm- 1 ) 3145. 2797. 1747. 1493. 1372. 1234. 1 194. 802, 697 

• 4-(4-Airanophenyl)-L-phenylalanine benzyl ester hydrochloride (reference compound No 1 -5) 

• 4-(4-Hydroxyphenyl)-L-phenylalanine benzyl ester hydrochloride (reference compound No 1 -6) 

• 4-(4-Methoxyphenyl)-L-phenylalanine benzyl ester hydrochloride (reference compound No 1 -7) 

• 4-(4-MethQxyphenyl)-3-nitro-L-phenylalanine ethyl ester hydrochloride (reference compound No 1-8) 

• 4-(4-Metnyfphenyl)-3-nitro-L-phenylalanine ethyl ester hydrochloride (reference compound No 1 -9) 

• 4-(3-Nitrophenyl)-L-phenylalanine ethyl ester hydrochloride (reference compound No 1-10) 

• 4-(2-Naphtyl)-L-phenylglydne benzyl ester hydrochloride (reference compound No 1 -1 1) 

• 4-(1-Naphtyl)-L-phenytglycine benzyl ester hydrochloride (reference compound No. 1-12) 

Reference Example 2 

O-Benzyl (2S)-2-hydroxy-3-(N-isobutyl) aminopropionohydroxamate hydrochloride (reference compound No. 2-1) 
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sequentially washed with 10% citric acid, a saturated sodium bicarbonate solution and a saturated sodium chloride 
solution, dried over anhydrous sodium sulfate and concentrated in vacuo. The oily residue was purified with silica 
gel column chromatography to give 1.8 g (72%) of O-benzyl (2S)-3-(N-tert.4xjtoxyc^rtx>nyl-NHSObuty1)amirK>-2- 
hydroxypropionohydroxamate. 

mp96.2-97.3°C 

[a] 0 20 -21 .9° (c=1 .0, methanol) 

IR (KBr, cm 1 ) 3263, 2963, 1680, 1657, 1482, 1434, 1165, 1112, 1071,772, 701 
2) To O-benzyl (2S)-3-(N-tert.-butoxycarbonyl-N-isobutyl) amino-2-hydroxypropionohydroxamate (1.3 g) was 
added 4 N hydrogen chloride/dioxane (30 ml). The mixture was stirred at room temperature for 15 minutes. The 
reaction mixture was concentrated in vacuo to give 1 .01 g (94%) of the titled compound (reference compound No 
2-1). 

mp1 65.0-1 67.0°C 

[a] D 20 -31.2° (c=0.98. methanol) 

IR (KBr, cm" 1 ) 3181. 2957, 2543, 1666, 1564, 1505, 1110, 1080, 901, 751, 705 
Reference Example 3 

Benzyl (2S)-2-p-K2S)-2-berttyloxy<»r^ (reference com- 

pound No. 3-1) 




To a mixture of L-phenylalanine benzyl ester p-toluenesulfonate (200 mg), 1 ,1 '-carbonyidiimidazole (91 mg) and imida- 
zole (32 mg) was added tetrahydrofuran (5 ml) under nitrogen atmosphere. The mixture was stirred at room tempera- 
ture for 20 minutes. To the reaction mixture was added O-benzyl (2S)-2-hydroxy-3-(N- 
isobutyl)aminopropionohydroxamate hydrochloride (reference compound No. 2-1 , 149 mg) dissolved in tetrahydrofuran 
(2 ml). The mixture was refluxed for 30 minutes and concentrated in vacuo. The oily residue was dissolved in ethyl ace- 
tate. The solution was washed with 10% citric acid and then with a saturated sodium chloride solution, dried over anhy- 
drous magnesium sulfate and concentrated in vacuo to give 225 mg (87%) of the titled compound. 
[a] D 20 -38.1° (c=0.54, methanol) v 

IR (film, cm" 1 ) 3305. 3064, 3031, 2959, 2872, 1738. 1634, 1527, 1497, 1188, 1082, 752, 699 
The following compounds can be prepared by a method similar to Reference Example 3. 

• Benzyl (2S)-2-[3-[(2S)-2-benzyloxycaite^ (refer- 
ence compound No. 3-2) 

[a] D 20 -27.2° (c=0.18, methanol) 

IR (KBr, cm* 1 ) 3305, 2960. 1762, 1629, 1527, 1367, 1192, 907, 817, 747, 697 

• Phenyl (2S)-2-[3-[(2S)-2-benzyloxycarbairo (reference 
compound No. 3-3) 

Wd 20 -39.3° (c=1.0. methanol) 

IR (KBr, cm" 1 ) 3305. 2960. 1762, 1629. 1527. 1367. 1 192, 817. 747. 697 
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Example 1 

Ethyl (2S)-2-f>[(2RS)-2-Ethoxycarbonyl-2-hydroxy^^ (compound No. 1-1) 



O "v. 



£ -SlT ^H!!^ me Gthyl **" hydr0chl0ride < 293 -"9). Ll'^onytdfamidazole (247 mg) and imidazole 
'SSI add T ed ' etrahydr0furan (44 ^ «"*' "a"*" atmosphere. The mixture was stirred aZm tenure 
SSE^SSJSJ* r8 ?f °? miXtUre W3S added ^ (±)-2-hydroxy-3-(N-iGobuty1) aminopropionate (241 m 9 ) dis- 
solved m etrahydrofuran (2 ml). The mixture was ref luxed for 30 minutes and concentrated in vacuo The oily residue 

rhr^l ^? US ma , 9 " eS ' lJm SUtfate ^ concentrated in The oily residue was purified with silica gel column 
chromatography to gwe 378 mg (73%) of the titled compound (compound No 1-1) 
[aJo 20 -15.1° (c=0.40. methanol) 

IR (film, cm" 1 ) 3338. 2960. 1737. 1634. 1524. 1370. 1201. 756. 702 
The following compounds can be prepared by a method similar to Example 1 . 

* pS N f?^ (com- 
[afo 20 -19.0° (c=1.0. methanol) 

IR (film, cm 1 ) 3325. 2959. 1742, 1639. 1520. 1455. 1261. 1190, 756 698 

' orSc^ 

Wd 20 -19.2" (c=0.36. methanol) 

IR (film, cm 1 ) 3355. 3033. 2959. 2872, 1742. 1634, 1520. 1498. 1214, 1 1 1 1. 753 698 

Sno (2 i^™^^ <«""- 

[oJd 20 -19.4° (c=l.o. methanol) 

IR (film, cm" 1 ) 3338. 2959. 1738. 1634, 1520, 1190 
Benzyl (2RS)-3-p-K^ (compound No. 1-5) 

IttJD +28.5° (c=1.0, methanol) 

IR (film, cm 1 ) 3323. 3065. 3033. 2959. 1742. 1634, 1519. 1455. 1171, 752 697 

Ifo i 8 ^' (2S) ' 2 " I3 ' K2RS) * 2 ^°^ M ^ (compound 

Benzyl (2S)-2-[3-[(2RS)-2-ettoxy<»rb<^^ (compound No. 1- 

Etbyl (2S)-2-[3-[(2RS)-2-tert.-butoxyc^ (compound No. 

(^m^ndlS*^ 

Ethyl <2S)-2-r>[(2RS)-2-berttyloxyca^ (compound No. 
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• 2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-benzyloxy(»rtx>nyl-2-r^ 
(compound No. 1-13) 

• 5-lndanyl (2S)-2-[3-[(2RS)-2-beruyloxyrarbonyl-2-hydroxyeto^ (compound 
No. 1-14) 

• Benzyl (2S)-2-{3-{(2RS)-2-hydroxy-2-(2-metto 
(compound No. 1-15) 

• 2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-hydroxy-2-(2-meth^ 
pionate (compound No. 1-16) 

• Benzyl (2S)-2-(3-[(2RS)-2-hydroxy-2-(5-indanyl) oxycarbonylethyl]-3-isobutylureido]-3-phenylpropionate (com- 
pound No. 1-17) 

• 5-lndanyi (2S)-2-[3-[(2RS)-2-hydroxy-2-(5-indanyl) oxycartx)ny!e{h>'!]-3-isobutylureidoJ-3-phenylpropicnate (com- 
pound No. 1-18) 

• Ethyl (2S)-3-(4-biphenylyl)-2-[3-[(2RS)-2-^ (compound 
No. 1-19) 

• tert.-Butyl (2S)-3-(4-biphenylyl)-243-[(2RS)-2^ (com- 
pound No. 1-20) 

• Benzyl (2S)-3-(4-biphenylyl)-2-[3^ (com- 
pound No. 1-21) 

• Ethyl (2S)-3-{4-biphenylyO-2-[3-[(2RS)-2-tef^ (com- 
pound No. 1-22) 

• Benzyl (2S)-2-[3-{(2RS)-2-(2-acetylamino)eth^ 
onate (compound No. 1-23) 

• (2-Acetylamino)ethyl (2S)-2-[3-[(2RS)-2-(2-acetylamino) ethoxycarbonyl-2-hydroxyeth^ 
biphenyly1)propionate (compound No. 1-24) 

• Ethyl (2S)-2-[3-[(2RS)-2-benzyloxycartx>nyl-2-h^ (com- 
pound No. 1-25) 

• (2-Acetylamino)ethyl (2S)-2^3-[(2RS)-2-befuyloxycarbon^ 
pionate (compound No. 1-26) 

• 2-Methoxyphenyl (2S)-2-{3-[(2RS)-2-benzyloxycart>ony^ 
6te (compound No. 1-27) 

• 5-lndanyl (2S)-2-[3-{(2RS)-2-benzyloxycart>ony^ 
(compound No. 1-28) 

• Benzyl (2S)-2-[3^(2RS)-2-hydroxy-2-(2-m^ 
ate (compound No. 1-29) 

• 2-Methoxyphenyl (2S)-213-[(2RS)-2-hydroxy-2-(2-meth^ biphe- 
nylyl)propionate (compound No. 1 -30) 

• Benzyl (2S)-2-[3-I(2RS)-2-hydroxy-2-(5-indanyl) oxycartx)nylethy0-3-isobutylureido]-3^^ 
(compound No. 1-31) 

• 5-lndanyl (2S)-2-[3-[(2RS)-2-hydroxy-2-(5-indanyl) oxycarbonylethyl]-3-isobutylureido]^-(4^phenylyl)propionate 
(compound No. 1-32) 

• Ethyl (2S)-2-[3-[(2RS)-2-ethoxyrarto^ (compound No. 
1-33) v 

• tert.-Butyl (2S)-2-[3-[(2RS)-2-ethoxycaitK)nyl-2-r^^ (com- 
pound No. 1-34) 

• Benzyl (2S)-2-[3-[(2RS)-2-ethoxycartx>nyl-2-hydro^ (compound 
No. 1-35) 

• Ethyl (2S)-2-[3-[(2RS)-2-tert.-butoxyca^ (com- 
pound No. 1-36) 

• Benzyl (2S)-2-[3-[(2RS)-2-(2-acetylamino)^^ 
ate (compound No. 1 -37) 

• (2-Acetylamino)ethyl (2S)-2-[3-[(2RS)-2-(2-acetylamlno) etho«ycarbonyl-2-hydroxyethyl)-3-isobutylureido]-3-(2- 
naphtyl) propionate (compound No. 1-38) 

• Ethyl (2S)-2-[3-[(2RS)-24>enzyloxycarbonyl-2-hydro^ (compound 
No. 1-39) 

• (2-Acetylamino)ethyl (2S)-2-{3-[(2RS)-2-beruyloxycarbonyl-2-hydroxyethyQ-3-isobutylure 
onate (compound No. 1-40) 

• 2-Methoxyphenyl (2S)-243-[(2RS)-2-benzyfoxyrarbony^ 
(compound No. 1-41) 
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5-lndanyl (2S)-2-[3-[(2RS)-2-benzyloxycarbonyl-2-hydr^^ (com- 
pound No. 1 -42) 

Benzyl (2S)-2-{3-[(2RS)-2-hydroxy-2-(2-memoxyphen<>xyra^ 
(compound No. 1-43) 

2-Methoxyphenyl (2Sh2-{3-[(2RS)-2-hydroxy-2-(2-methoxyphenoxyra^ 

propionate (compound No 1-44) r ' ^" 

BenzjJ (2S)-2-[31(2RS)-2-hyd^^^ 
pound No. 1 -45) 

5-lndanyl (2S)-2-[3-{(2RS)-2-»iydroxy-2-(5-indanyl) oxycarbony1etM-3-isobutylureido]-3-(2-naprrtyl)propionate 
(compound No. 1-46) 

Ethyl (2S;-2-[3-[(2RS)-2-ethcxycar^ (confound No 

1-47) 

^^ No (2 ^" [3 * ,(2RS) " 2 ^ (COm ' 

pwrdNo 1 1 ^ ) ' 2W(2RS) * 2 ^ toxyra ^ (eom- 

Benzy, |(2S)-2-[3-[(2RS)-2-ethoxycato^ (compound 

IMO. 1 *50) 

Ethyl (2S)-2-t3-K2RS)-2-tert-butc*y^^ (com . 
pound No. 1-51) 

Benzyl (2S)-2-p-[(2RS)-2-(acetyl^ 
(compound No. 1-52) 

(2-Acetylamino)ethyl (2S)-2-[3-[(2RS)-2-(acetylamino) ethoxycajbonyl^-hydroxyethyG-S-isobutylureidol-S^I- 
naprrtyl) - propionate (compound No. 1-53) x 

No^r 2 pk(2rs> 2 ^^^ 

2-Methoxyphenyl (2S)-2-I3-[(2RS)-2-benzylaxyc»rbonyl-2-r^^ 
(compound No. 1-56) 

^'"S 1 ? i 2 ?^ 1 ^- 2 * 6 "^ 0 ^*^ (com . 
pound No. 1-57) 

Beruyl(2S)-2-{3-[(2RS)-2.hy^^ 
(compound No. 1 -58) 

2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-hydroxy-2^2-metho^^ 

propionate (compound No. 1-59) . 
pSNo S) l1i^ 

S^rxlNo^ 2 ^ 20 ^' 2 ^^ 2 ^ 5 ^ 3 "^ ° xyra, ^^ 3 - is ^ ur ^^ 

Ethy1(2S)-2-t3J2RS)-2-eth(Jxycarrx)nyl^^ 
pound No. 1*62) 

Benzyl (2S)-2-[3-{(2RS)-2-benzylc^^^ 
(compound No. 1 -63) 

tert.-Buryl (2S)-2-{3-[(2RS)-2-ethoxy<arbonyl-2-hydroxye^ 
(compound No. 1 -64) 

Benzyl (2S)-2-[3-[(2RS)-2-ethc)xycar^ 
(compound No. 1 -65) 

fcX^S 3 ^ 

Benzyl (2S)-2-[3-[(2RS>2-(2-acetylarrino^ 

nyQ propionate (compound No. 1-67) /K 

(2 ' / i^ min o) eth yl (2S)-2-[3-[(2RS)-2-(2-acetylamino) ethoxycarbonyrt-2-hydroxyetr V l]-3-isobutylureido]-3-r4-(2- 
napntyOphenyOpropionate (compound No. 1-68) 

fcXouSo^f 2 ) 0 ^^^ 

(2-Acetylamino)ethyl (2S)-2-{3-[(2RS)-2-benzytoxycar^ 
nyl] propionate (compound No. 1-70) 
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2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-benzyloxycart»ny1-2^ 
propionate (conpound No. 1-71) 

5-lndanyl (2S)-2-[3-[(2RS)-2-oenzy1oxycatonyl-2-hydroxye^ 
ate (compound No. 1-72) 

Benzyl (2S)-2-[3-[(2RS)-2-hydroxy-2-<2-methoxyphenoxycaito^^ 
nyl]propionate (compound No. 1-73) 

2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-hydroxy-2-(2-mewoxyphe^^ 
napntyl)phenyl]propionate (compound No. 1-74) 

Benzyl (2S)-2-[3-I(2RS)-2-hydroxy-2-(5-indanyl) oxycarbonytethyl]-3-isobutylureido]-3-I4-(2-riaphtyl)phenyl]propi- 
onate (compound No. 1-75) 

5; ! ndanyl(2S) : 2-[3-[(2RS)-2-hydroxy-2-(5-irid^ 
pionate (compound No. 1-76) 

Ethyl (2S)-2-[3-[(2RS)-2-ethoxy«in^nyl-2-hydr^ -naphtyljphenyllpropionale (com- 

pound No. 1 -77) 

Benzyl (2S)-2-p-{(2RS)-2-benzyloxycart)onyl-2-hydro^^ 
(compound No. 1-78) 

tert.-Butyl (2S)-2-l3-[(2RS)-2-emoxy<»rtx>nyl-2-h^^ 
(compound No. 1 -79) 

Benzyl (2S)-2-(3-[(2RS)-2-ethoxy<art)onyl-2-hyclroxyetM 
(compound No. 1-80) 

Ethyl (2S)-2-p-[(2RS)-2-tert.-btJtoxycarto^ 
(compound No. 1-81) 

Benzyl (2S)-2-[3-{(2RS)-2-(2-a<*tylamino)ethoxy^^ 
nyl] propionate (compound No. 1-82) 

(2-Acetylamino)ethyl (2S)-2-[3-|(2RS)-2-(2-acetylamino) ethoxycartx)nyl-2-hydroxyethyO-3-isobutylureiclo]-3-M^ - 
naphtyl)phenyl]propionate (compound No. 1-83) 
Ethyl (2S)-2-p-[(2RS)-2-beruyloxyKutK>nyl-2-r^ 
(compound No. 1-84) 

(2-Acetylamino)ethyl (2S)-2-[3-[(2RS)-2-benzytoxycartwn^ 
nyl] propionate (compound No. 1-85) 

2-Methoxyphenyl (2S)-2-[3-[(2RS)-2-benzyloxycaibor^-2-hydroxyethyO-3-isobutylureido^ 
propionate (compound No. 1-86) 

5-lndanyl (2S)-2-[3-[(2RS)-2-benzyloxycarbonyl-2-hyd^^ 
ate (compound No. 1-87) 

Benzyl (2S)-2-[3-{(2RS)-2-riydroxy-2-(2-metrK>xw^^ 

nyl]propionate (compound No. 1-88) » % -r- #*» 

2-Methoxyphenyl (2S)-2-p-[(2RS)-2-riydraxy-2-(2-methoxypher^^ 
naphtyl)phenyl]propionate (compound No. 1-89) 

Benzyl (2S)-2-(3-[(2RS)-2-hydroxy-2-(5-indanyl) oxy<art»nylethy0-3-isobiity1ureidol-3-[4-(l-naphtylto prooi- 
onate (compound No. 1-90) JP ^ 
5-lndanyl (2S)-2-[3-[(2RS)-2-hydroxy-2-(5-indanyl) oxycarbonyletriylJ-3-isobut^^^^ pro- 
pionate (compound No. 1-91) J /K 
Benzyl (2S)-2-[3-[(2RS)-2-carbamoyl-2-hydroxyrt^ No ,.92) 
Benzyl (2RS)-3-p-[(S)-a-caroamc>ylphenethylJ-1-is^^ (compound No. 1-93) 
(2S)-2-p-[(2RS)-2-Cait»moyl-2-hydroxyethyl]^ (compound No 1-94) 
Benzyl (2S)-3-(4-biphenylyQ.2-p-[<2RS)-2.cate (compound No. 
1 ~95) 

Benzyl (2RS)-3-{3-K1S)-2-(4-biphenylyl)-1-can^rn^^^ (compound No. 

1-96) 

(2S)-3-<4-Biphenyly1).243-[(2RS)-2-cart*^ (compound No. 1- 

97) 

Benzyl (2S)-2-t3^(2RS)-2-carbamoyl-2-rydioxy^ (compound No. 1- 

98) 

Benzyl (2RS)-3-[3-((1S)-1-<»rbamoyl-2-(2-naphty^^ (compound No. 1- 
99) 

(2S)-2-p-[(2RS)-2-Carbamoyl-2-rtydroxye%Q-3^ (compound No 1 -1 00) 

Benzyl (2S)-2-[34(2RS)-2-carbamoyl-2-hydroxy^ (compound No 1- 
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JJy 1 ( 2RS )- 2 -(3-[0S)-1-carbamoyl-2-(1-napht^^ (compound No. 1- 

(2S)-2-|3-[(2RS)-2-Ckrbamoyl-2-hydroxyetayO-3-isc^ (compound No 1 -103) 

poun^N 0 2 ?io4r I(2TO) " 2 * ra ^ (COm " 

Benzyl (2RS)-3-[3-((S)-a-carbampyl-4-(2-naphtyl)phenethyn-1 -isobuty1ureido]-2-hydroxypropionate (compound 
No. 1-105) 

(2S)-2-(3-[(2RS)-2-Carbanx>yl-2-hydroxyethyQ-3-iM^ (compound 
No. 1-106) 

Benzyl (2S)-2-[3-[(2RS)-2-caitemoyl-2-hydro^ (com . 
pound No. 1-107) 

Benzyl (2RS)-3-[3-[(S)-a-carbamoyl-4-(l-naphtyl)phene^^ (compound 
No. 1-1 08) 

(2S)-2-p-[(2RS)-2-C*rbamoyl-2-hydra (compound 
No 1-109) 

JjJJ ( 2S W 3 * era y | -3-[(2RS)-2-ethoxycarbonyl-2-hydioxyethyl]ureido]-3^^ (compound No. 1- 

Ethyl (2S)-2-[3-[(2RS)-2-ethoxycart)onyl-2-hydroxyethyl]-3-methylurei^ (compound No 1- 

Ethyl (2S)-2-p-[( 2 RS)-2-ethoxycarbonyl-2-htf Na 

Benzyl (2S)-2-p-benzy1-3-[(2RS)- 2 -beruyloxycarbc^ (com . 
pound No. 1-113) 

Benzyl (2S)-2-{3-{(2RS)-2-benzy1oxycart>onyl-2-htf^^ (com- 
pound No. 1-114) 
|j^^2S)-2-j31(2RS)-2-^ 

Ber«y1(2S)-2-p-berttyl-3-[(2RS)-2-beru^^ 

NO. i~l 16) 

no^J 2 ^" 2 ^ 2 ^ 

Benzyl (2S)-2-p-[(2RS)-2-benzy1oxyca*or^ (com . 
pound No. 1-118) 

NoTllsf 2 ^^^y 1 ' 3 ^ 208 )- 2 ^^^ 05 ^^"^- 2 -^ rox yethynureldo]-3-{1 -naphtyl)propionate (confound 
No. 1-120) 

Benztf (2S)-2-p-[(2RS)-2-beruy1oxyc^ (com . 
pound No. 1-121) 

(ro^ndNoT^ 

Benzyl (2S)-2-p-{(2RS)-2-benzyloxycarboriyl-2^^ 
ate (compound No. 1-124) 

Benzyl (2S)-2-p-[(2RS)-2-benzyloxycaitx>ny|.2^^^ 

ate (compound No. 1-127) /jh^"> 
Ethyl (2RS)-3-(3-ethoxycartx>nylmethyl-1-isob^ (compound No 1-128) 

Ethyl (2S)-2-{3-[(2RS)-2-ethoxy<aroonyl-2-hydroxye^^ (compound No 1-129) 

^ ( 2 f)-2-Pl(2RS)-2-ethoxyc^^ (compound No 1-130) 

Diethyl (2S)-2^P-K2RS)-2-ethcKy<^nyfc2-hydroxyet^ (compound No 1-131) 

:Tj 2S) ' 2 " P ^ (2RS) - 2 ^ n ^ < ^^ No. 

1 - 1 32) , 

Ethyl (2S)-2-p-[(2RS)-2-ewc^cart>onyt^ (compound No. 1- 

133) 
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• Ethyl (2S)-2-I3-[(2RS)-2-ethaxyc£i^ (compound No. 1-134) 

• Benzyl (2RS)-3-[3-l(S)-a-benzy!oxycato (compound 
No. 1-135) 

• Benzyl (2RS)-3-{3-l(S)-a-benzyloxycartx)nyl-4-(2-naphtyO benzy0-1-isobutylureido]-2-hydroxypropionate (com- 
pound No. 1-136) 

• Benzyl (2RS)-3-[3-[(S)-a-benzyloxycart>onyl-4-(1-naphtyO benzyl]-1-isobutylureido]-2-hydroxypropionate (com- 
pound No. 1-137) 

• Benzyl (2S)-2-[3-[(2RS)-2-benzyloxycartx)nyl-2-h^ 
(compound No. 1-138) 

• Ethyl (2S)-2-[3-[(2RS)-2-ethoxycarbonyl-2-h^ (compound 
No. 1-139) 

• Ethyl (2S)-2-[31(2RS)-2-ethoxycaito^ (com- 
pound No. 1-140) 

• Ethyl (2S)-2-p-((2RS)-2-ethoxycartx^ (com- 
pound No. 1-141) 

• Ethyl (2S)-2-p^(2RS)-2-ethoxycarbonyl-2-^ (com- 
pound No. 1-142) 

• Benzyl (2S)-2-p-[(2RS)-2*enzyloxycarto^ 
(compound No. 1-143) 

• Ethyl (2S)-2-p-[(2RS)-2-ethoxy<»rtor^ (compound 
No. 1-144) 

• Ethyl (2S)-2-p-[(2RS)-2-ethoxycart^ (com- 
pound No 1-145) 

• Benzyl (2S)-2-p-[(2RS)-2-benzyloxyc»ito^ 
(compound No. 1-146) 

• Benzyl (2S)-3-[4-(4-aminophenyJ)phenyQ-2^ 
onate (compound No. 1-147) 

• Benzyl (2S)-2-p-[(2RS)-2-benzyloxy<»rbo^ 
pionate (compound No. 1-148) 

• Benzyl (2S)-2-p-[(2RS)-2-benzyloxycarbonyl-2-^ 
pionate (compound No. 1-149) 

• Ethyl (2S)-2-[3-[(2RS)-2-ethoxycarto^ 
nyOpropionate (compound No. 1-150) 

• Benzyl (2S)-2-p-[(2RS)-2-benzyloxycartx)nyl-2-hydroxyethyl]-3-is^ 
onate (compound No. 1-151) 

• Ethyl (2S)-2-{3-[(2RS)-2-ethoxy(arbonyl-2-hydroxyethyO-3-isobu^ 
nyf]propionate (compound No. 1 -1 52) 

• Ethyl (2S)-2-p-[(2RS)-2-ethoxycaibonyl-2-hydroxyethyl]-3-isobutylu 
(compound No. 1-153) 

• Benzyl (2S)-2-p-[(2RS)-2-benzyloxycarbony^ 
ate (compound No. 1-154) 

• Benzyl (2S)-3-(4-biphenylyl)-2-p-[(2S)-2-eth^ (compound 
No. 1-155) 

[a] D 20 -14.1° (c=0.94, methanol) 

IR (film, cm' 1 ) 3359, 2960. 1738, 1651, 1520, 1487, 1372 

• Benzyl (2S)-3-(4-biphenylyl)-2-[3-[(2$)-2-^^ (compound 
No. 1-156) 

[a] D 20 -30.0° (c=1.0, chloroform) 

IR (film, cm' 1 ) 3338, 3030, 2960. 2872, 1741, 1643, 1519, 1192, 758, 698 

• Benzyl (2R)-3-(44rtphenylyl)-2-p^^ (compound 
No. 1-157) 

[a] D 20 +20.3° (c=0.27, methanol) 

IR (film, cm" 1 ) 2959, 1738. 1634. 1520, 1257. 1193. 758, 698 

• Benzyl (2$)-3-(44>iphenylyl)-2-p-[(2S)-2-cycloh 
(compound No. 1-158) 

[a] D 20 -39.4° (c=0.15, chloroform) 

IR (film, cm* 1 ) 3335, 2937, 2861, 1738, 1639, 1519, 1454, 1213. 758, 698 

• Benzyl (2S)-2-pi(2S)-2-benzylaxy(»rt»nyl^ (com- 
pound No. 1-159) 
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[aJo 20 -555° (c=0.47. chloroform) 

IR (film, cm 1 ) 3344. 3031. 2958. 1738. 1634. 1519. 1190. 756. 697 
Benzyl (2S)-2^(2R)-2*en2yloxycarbonyl^ (com . 
pound No. 1-160) 

[oJd 20 +12.6° (c=0.1 1. chloroform) 

IR (film, cm" 1 ) 331 7. 2958. 1738. 1634. 1519. 1487. 1 190. 756. 697 

J 2 ?" 2 ^ 28 )* 2 *^ 2 ^^^"^ (com- 
pound No. rloi) 

Benzyl (2R)-2434(2R)-2-berizyloxycarbon^ (com . 
pound No. 1-162) 

[afc 20 +21.0" (c=0.97. methanol) 

IR (film, cm 1 ) 3326, 2958. 1740. 1633. 1520, 1189. 1111. 756. 698 
M63) (2S) " 2 " W(2S) ' 2 '* h ^ < ^^^^ (compound No. 

[aJo 20 -16.2° (c=0.48. methanol) 

IR (film, cm 1 ) 3337, 2960. 1651. 1519. 1370. 1190 
Phenyl <2S)-2-p-[(2S)-2-butoxy(^^ (compound No. 

[ok 20 -26.1° (c=0.97. chloroform) 

IR (film, cm 1 ) 3334, 2958. 2872, 1754. 1633. 1524. 1493. 1193. 752 
V165) (2S) " 2 ' P " I(2S) ' 2 " but0X ^^ (compound No. 

(aJo 20 -40.1° (c=0.96. chloroform) 

IR (film, cm 1 ) 3853. 3339, 2959. 2873. 1738. 1651. 1520. 1455. 1191. 818 747 698 
Benzjrf (2R)-2-[31(2S)-2-butoxycarto^^ (compound No. 

[ok 20 +21.0° (c=0.49. methanoO 

IR (tilm. cm 1 ) 3323. 2960. 1740. 1633. 1519. 1464. 1112. 747. 699 

SNo^-fe^ (COm " 
Wo 20 -43.1° (c=0.29. chloroform) 

IR (film, cm 1 ) 3343. 2937, 2860. 1738, 1633. 1519. 1454. 1189. 751. 698 

Nri*68) S) ' 2 ^ (2S) ^ 

Wo 20 -64.3° (c=0.60. chloroform) 

IR (film, cm 1 ) 3333. 3033, 2958. 1742. 1633. 1520. 1455. 1189. 749 698 

No^eg?* 2 ^ 3 ' 1 ^' 2 *^ 

No?i70) R) 2 * 13 *^^ 

NoTl71) R) " 2W(2R) " 2 ^^^^ 
Ictfo 20 +25.4° (c=0.59, methanol) 

IR (film, cm" 1 ) 3327, 2958. 1740. 1635. 1521. 1456. 1189. 751. 698 
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Example 2 

(2S)-2-[3-[(2RS)-2-Cartx)xy-2-hydroxyethyl]-3-isobutylureido]-3 (compound No. 2-1) 




To a solution of ethyl (2S)-2-{3-{(2RS)-2-ethoxycarbonyl-2-h^^ 
(compound No 1-1, 278 mg) in ethanol (3.4 ml) was added 1 N sodium hydroxide (2 ml) dropwise while stirring. The 
mixture was stirred at room temperature for 30 minutes. The reaction mixture was acidified with 2 N hydrochloric acid, 
and the whole was extracted with ethyl acetate. The organic layer was washed with a saturated sodium chloride solu- 
tion, dried over anhydrous magnesium sulfate and concentrated in vacuo. The oily residue was purified with silica gel 
column chromatography to give 212 mg (88%) of the titled compound (compound No. 2-1) as non-crystalline powder. 
ltt] D 20 -8.5° (c=0.29. methanol) 

IR (KBr, cm' 1 ) 2963. 1736, 1610. 1531. 1207. 1108. 758, 701 
The following compounds can be prepared by a method similar to Example 2. 

• (2S)-2-[3-[(2RS)-2-teit-Butoxycarbon^ acid (compound No. 
2-2) 

• (2RS)-3-[3-[(S)-a-(tert.-Butoxycarbonyl)phenethyl]-1 -isobutylureido]-2-hydroxypropionic acid (compound No. 2-3) 

• (2S)-3-(4-Biphenylyl)-2-[3-[^ acid t 00 " 1 " 
pound No. 2-4) 

• (2RS)-3-[3-[(S)-a-tert-Butoxyca^ acid (compound 
No. 2-5) 

• (2S)-2-p-[(2RS)-2-tert-Butoxycaito^ acid (compound 
No. 2-6) 

• (2RS)-3-l3-[(1S)-1-tert-Butoxycartoonyl-2-(2-naprttyl)ethyQ-1-i acid (compound 
No.2-7) r , 

• (2S)-2-[3-[(2RS)-2-tert-Buta>cycato acid (compound 
No. 2-8) 

• (2RS)-3-[3-[(1S)-1-tert-Butoxycarto acid (compound 
No. 2-9) 

• (2S)-2-p-[(2RS)-2-teit-Butoxycarto^ acid 
(compound No. 2-10) 

• (2RS)-3-[3-[(S)-a-tert.-Butoxycarbo acid (com- 
pound No. 2-11) 

• (2S)-2-[3-[(2RS)-2-tert-Butoxycarto^ acid 
(compound No. 2-12) 

• (2RS)-3-[3-[(S)-a-tert.-Butoxycarbonyl-4-(1 -naphtyl)phenethyl]«1 -isobutylureido]-2-hydroxypropionic acid (com- 
pound No. 2-13) 

• (2S)-2-p-Benzy!-3-[(2RS)-2-(»rboxy-2-hydro^ acid (compound No. 2-14) 

• (2S)-2-[3-[(2RS)-2-Carboxy-2-hydroxyethy^ acid (compound No. 2-15) 

• (2S)-2-p-[(2RS)-2-Carboxy-2-hy^ acid (compound No. 2-16) 

• (2RS)-3-(1 -Carboxymethyl-1 -isobutylureido)-2-hydroxypropionic acid (compound No. 2-17) 

• (2S)-2-[3-[(2RS)-2-Carboxy-2-hydroxyethyO^-isobutylureido] propionic acid (compound No. 2-18) 

• (2S)-2-[3-l(2RS)-2-Cartx>xy-2-hyd^ acid (compound No. 2-19) 

• (2S)-2-[3-[(2RS)-2-CartK>xy-2-hydroxyethyO-3-isobutylureido^ succinic acid (compound No. 2-20) 

• (2S)-2-[3-[(2RS)-2-tarfooxy-2-hydro^ acid (compound No. 2-21) 
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(2S)-2-|3-[(2RS)-2-CattK)xy-2-hydroxyethyG-3-isobutylureido]-3-indolylpropto (compound No. 2-22) 

(2S)-2-l3-[(2RS)-2-Carboxy-2-hydroxyet ^ acid (compound No 2-23) 

SSII^ESI"^^ (compound No. 2-24) 

(2S)-2-|3-[(2RS)-2-Carboxy^^ (compound No. 2- 
do) 

2^l) ' 13 " [(2RS) 2 " Carb ° Xy " 2 " h ^ ro ^ et ^• 3 - is< ^ ur ^ 0 ^ 3 -( 4 ^^oxyph e nyl)propionic acid (compound No. 

£2S)-2-[3-K2RS)-2-Cart»xy-2-hy^^^ (compound No. 2- 

!SJtS" !SS Jt^^* 4 ** 1 ^^ acid (compound No. 2-28) 

gS)^-[3-[(2RS)-2-Cartx>xy-2^^ acid (compound No. 

(2S)-2-p^2RS)-2-CartX)xy-2-hydroxyethyG-3-^ acW 
\ compound No. 2-31) 

Example 3 

(2S)-3-(4-Bipheiiylyl)-2-(3-I(2RS)-2-cartx)xy-2-Mroxyethyn-3-isobu^ acid (compound No. 3-1) 



OH 

HO 




Into a solution of benzyl (2S)-2.I3-[(2RS)-2-benzyloxy(artx>nyl-2-hydroxyethyl]-3-isobuM 

XI ( ? Q T unc !!2 a - 1 * **!$ in ethano ' (16 m,) was ^ SJTSSSE- 

KZlI^L ^ add6d 5% Pa " adium on Cartx,n »> "*>• ^ mixture was stirred overnight under 
wV^ 0 !S 6 " 6 ^f 0 * 0 " mixture was f ittered throu 9 h Ce, »e to remove palladium on carbon, and the filtrate 
,n lT°' 71,6 0Hy reskJue was P"** «*» gel column chromatography to give 252 mg (72%) 
of the titled compound (compound No. 3-1) as noncrystalline powder. 91 ' 

Wd -2.7° (c=0.48. methanol) 

IR (KBr. cm 1 ) 2960, 1737, 1602. 1531, 1487. 1467. 1217. 762. 697 
The following compounds can be prepared by a method similar to Example 3. 

' SSS??? " 2 - Ca ^' 2 ^ ro ^ e, M^ acid (com- 

[afo 20 -2.5° (c=0.32. methanol) 

IR (KBr. cm" 1 ) 2960. 1732. 1603. 1531. 1498. 1226. 1159. 1110. 1008 819 759 

• (2S)-2-[3-[(2RS)^^ add (com ^ n(J No } 

la] D -13.8° (c=0.45. chloroform) 

IR (KBr. cm 1 ) 2959. 1736. 1601. 1531, 1439. 1369. 1213. 746 

• (2RS)-3-t3-KS)-a-Gart»xyben^ acid (compound No 3 . 4) 

[aJ D ^ +67.8° (c=0.53, methanol) 

IR (KBr. cm 1 ) 2964. 1732. 1606. 1533. 1467. 1415. 1390. 1248, 928. 762 722 700 629 
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(2S)-2-{3-[(2RS)-2-tartx)xy-2-hydroxye^ (compound No. 3-5) 

No3 2 J" ((2RS) * 2 '^^ add (compound 

J 2 ^ 3 ''* 2 " 8 *^ add (compound 

2§1?1£221"!^^ acid (compound No. 3-8) 

JSSnX^ ethylJ-3-isobutylureido]-3-phenylpropionic acid (com- 

j 2 ^^"^ 4 *^ add (compound 

EStlS?"^^ acid (compound Na 3-12) 

poundN^Sr m " 0) ^ 3Cid ( ~ m " 

No^l^f' 1 ^"^ acid (compound 

(2RS)-3-[3-[(S)-a-(5-lndanylox^^ acjd (compound No 3 . 

S^q 8 **^^ acid (compound 

(Sn^ndNoTl^ add 

J2^^ ( com - 

(^ s >-3-[3-[(S)-a-Etho^ 3 . 

(5J2£^^ acid 

£2^3^ acid (com- 

PS)-2-(3-[(2RS).2-Ethoxycarbonyl-2-hydroxyethylh3-isob^ (compound No. 8- 

add 

■feSSS^^ «hylJ-3-isobutylureido]-3-(2-naph1yDpropionic acid 

Sid'L^ acid (com- 

(2RS)-3-[3-[(1S)-1-Ethoxy ra ^^ acid (compound No. 3- 

l ^^^ l ^ ) ^^^°^^ m ^ 2 -^ a ^ ethy0-1-isobutylureido]-2-hydroxypropionic acid 

J 2 ^ 3 ™^^ ethylj-l-isobufylureidoj^hydroxypropionic add 

JSSlteM^ acid (c 0 " 1 - 

(2S)-2-{3-[(2RS)-2-Ethoxyca^^ add (compound No. 3- 

fo2£2*^^ acid 

l ^^^l^^ 2 -^^^^^ ethy0-3-isobutylur e idoh3-(1- n aphtyl)propionic acid 

SSnoSI 2 ' Hy ^- 2 - (Wndany ^ acid (com- 
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gRS).3-[3-K1S)-1-Ethoxy^^ (compound No. 8- 

£52SK^ ethyq-^sobuty.urekJoJ-2-hydroxypropionic acid 
H^*^^ 1 ^ etM-l-^ureSdoJ-2-hydroxypropionic acid 

£2£^ acid (com- 

^RS^[3-[(S)^Ethoxycart»nyM add (compound 

SSSSfJSr*"^^ ph- ^- , «*^^ acid (com- 

£*t^ «d (com- 

^S)£[3-^^ add (compound 

2fS^^ Phene^-l-isobuty.ure^-hydr^ 

SgRS 2 ^ acid (compound No 3-56) 

St^^ acid (comiwndNo 3-57> 

SSmSSS^^ add (conpound No. 3-59) 

K-3 acid (compound No 3-60 

2S) 2 B?(S 2 acid (compound No 3-61 

ZRSW acid compound No. 3-62 

2S) 2^K acid USund No 3-63 

NaM4) PM, *** b ' mc ^^ (compound 

^RS)-3-[3-KS)-a.C^rbamoy.-4-(2-napn^ acid (compound No 3 . 

Na^^^^^ acid (compound 

(2RS)-3-[3-[(SH-Cartemoy.^(1-nap^ ^ (compoun<J No 3 

<«>) (4 apneriylyQ-2-{3-[(2R^^ (compound Na 3-69) 
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(2S)-3K4-Biphenylyl)-243-[(2RS)-2<art»^^ acjd (compound No 3 . 70) 

(2S)-2-{3-Benzyl-3-[(2RS)-2-<»rtx>xy-2^ acid (compound No. 3-71 ) 

»c! ^"^"^"^^"^^^^^^^"re^^^ntyOpropionrc acid (compound No. 3-72) 
)!f }" 2 l 3 "K 2RS )- 2 -^toxy-2-hydroxye^ acid (compound No 3-73) 

oo !f£ ' Bw ^ 3 ^ 2RS )- 2 ^^- 2 -Mroxyethyi]ureido]-3-(1-naphty0propionfc acid (compound No. 3-74) 

oe i o"S15^»f ) ' 2 " ( ^^^" 2 " h ^ rowt ^ q ^" meWureWol * 3 ^ 1 " n ^ h ^P r ^ ionic acid (compound No 3-75) 
/oelo" fo'S '" 2 •^^• 2 - h y dro ^ t ^0^- iw P r °Py , ^eido]-3-(1-iiaphty))propionic acid (compound No. 3-76) 
(2Sh2-[3-Benzyl-3-[(2RS)-2-caibo^^ acid (compound No. 

3-77) 

(2S)-2-[3-[(2RS)-2-Cart»xy-2-hyd^^^ acid (compound No. 

3-78) 

(2S)-2-[3-[(2RS)-2-Cartwxy-2^ acjd (compound 

iMO. 3-79) 

(2S)^-{3-Ber«yl-3-[(2RS)-2-carboxy-2-hydroxyethyl]ureW^^ 
3-80) 

(2S)-2-p-K2RS)-2-Cart»xy-2-hydrox^^ 
3^81) 

[ 2S) : 2 ;* 3 ; K2RS) " 2 '^^- 2 ^^ acid (compound 

No. 3-82) 

SB!^ 3 * P * KS) " a ' Cart ^" 4 * hen ^ enzy,, " 1 ■^ u ^ r eido]-2-hydroxypropionic acid (compound No. 3-83) 
(2RS)-3-p-[(SH-Carboxy-4-(2-nap^^ add (compound No . 3 -84) 

(2RS)-3-p-[(S)-a-Carboxy-4-0^ (compound No. 3-85) 

(2S)-2-p-[(2RS)-2-Carboxy-2-hydr^^ ^ (comp0 und No. 3- 

86) 

(2S)-3-(4-Ainnophenyl)-2-I3-[(2RS)-2-can3oxy-2-hydroxyetn^ acid (compound No. 3- 

87) 

(2S)-2-{3-[(2RS)-2-CarbGxy-2-^ acid (compound No. 3- 

88) 

(2S)-3-(3-Aniinopheny1)-2-I3-[(2RS)-2-cartx>xy-2-hyoVoxyeth^ acid (compound No. 3- 

89) 

£S)-2-[3-[(2RS)-2-Cartx>xy-2-^ acjd {compound No 3 . 

(2S)^-[4-(4-Aminc>phenyl)phen^ acjd (com . 
pound No. 3*91) 

(2S)-2-p-[(2RS)-2-Caiboxy-2-hydroxyethy1J-3-isoD^ add (com . 
pound No. 3-92) ... 

(2S !^ I(2RS) " 2 '^^" 2 acid (com- 

pound IMO. 3*93) 

(2S)-2-[3-K2RS)-2-Cart»xy-2-htf^ acjd ( 

pound No. 3-94) 

(2S)-3^4-(3-Aminpphenyl)phenyQ-2^^ acjd ( 

pound No. 3-95) ' 

[ 2S) ; 2 ;J 3 : K2R ^ acid (compound 

NO. 3*96) 
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Example 4 



tert.-Butyl (2S)-2-[3-[(2RS)-2-hydroxy-2-hydroxy<»rbanx^ (compound No. 



o - 




*°H -2? hydroxylammonium chloride (1 .34 g) in methanol (33 mD was added 28% sodium methoxide/methanol 
(7.4 ml). The mixture was stirred at room temperature for 5 minutes. The reaction mixture was added to a solution of 
tert.-butyl (2S)-2^(2RS)-2-ethoxycart»nyl-2 phenylpropionate (compound No 1- 

6, 6.9 g) in methanol (66 ml) under ice-cooling. The mixture was stirred for 1 5 minutes under ice-cooling and then over- 
n.ght at room temperature. To the reaction mixture was added 10% citric acid to adjust pH to 5. The mixture was con- 
centrated in vacuo to remove methanol. The residual aqueous solution was extracted with ethyl acetate The organic 
layer was washed with a saturated sodium chloride solution, dried over anhydrous magnesium sulfate and concentrated 
m vacuo. The oily residue was purified with silica gel column chromatography to give the titled compound (compound 
No. 4-1). 

The following compounds can be prepared by a method similar to Example 4. 

• tert-Butyl (2RS)-2-hydroxy-3-[3-I(S)-a-(nydroxycarbamoyl) phenethy1]-1 -isobutylureidojpropionate (compound No. 

• (2S)-2-[3-[(2RS)-2-Hydroxy-2-hydroxyc«to^ add (oom . 
pound No. 4-3) 

• tert.-Butyl (2S)-3-(4-bipheriylyl)-2-p-[(2R^^ 
(compound No. 4-4) 

• tert -Butyl (2RS)-2-hydr<^-3-[3-[(S)-a-liydrox^^ (com . 
pound No. 4-5) 

• pS)-3-(4-Biphenytyl)-213-[(2RS)-2-^ add 
(compound No. 4-6) 

• tert.-Butyl (2S)-2-I3-(2RS)-2-hydroxy-2-hydroxyca»bamoy1ethyl] -3-isobutylureido]-3-(2-na P htyl)propionate (com- 
pound No. 4-7) ». 

• tert.-Butyl (2RS)-2-hydroxy-3-[3-[(1S)-1-liy^^ (com . 
pound No. 4-8) 

• pS)-2-p-[(2RS)-2-Hydroxy-2-hydrc^cate a cid 
(compound No. 4-9) 

• tert-Butyl (2S)-2-[3-[(2RS)-2-hydroxy-2-hydroxyca*amoylethyO -3-isobutylureido]-3-(1-naphtyl)propionate (com- 
pound No. 4-10) * 

• tert.-Butyl (2RS)-2-hydroxy-3-[3-[(1S).1-hydroxycan^^ (com- 
pound No. 4-1 1) 

• p)-2-[3-[(2RS)-2-Hydroxy-2-h>droxycaiterTO^ acjd 
(compound No. 4-12) 

• tert -Butyl (2S)-2-[3-{(2RS)-2-hyd^^^ 
ate (compound No. 4-13) 

tert.-ButyI ( 2 RS)-2-Mroxy-3-[3-[(S)-a^ 
(compound No. 4-14) 

(2S)-2-[3-[(2RS)-2-Hydroxy-2-hydroxy<»rt)anioylethyO-3 
droxanuc acid (compound No. 4-1 5) 
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JSr^rldNo^^ 
Example 5 

<2S W 3.[(2RS M .H»d,< w *^^ 



subjected to lyophilization to give the titled compound (compou^ No 5% ^ 
The following compounds can be prepared by a method similar to Example 5. 

No 5-3) ™ 2WR5,44vta ^^ acid (compound 

ac « («>"Pound 

' acid (compound 

(2RS>2-Hydroxy.3 W(1 S).1-hydraxyca^ ethy.J-1-isobutv.ureidoJpropionic acid (compound 

gjg****-*^ ethy^l-isobutytureidojpropionic acid (compound 

ESX^^ PhenethyG-1-isc^uly.ureidoJpmpionic acid (com- 

(^^^^ 

SSIJJSS^ phenethyG-1-iscouty.ureidojpropionic acid (com- 
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Example 6 

(2S)-2-[3-[(2S)-2-Butoxycart^ (compound No. 6-1) 



10 OH 

,0 



50 




I°« Z^*? 1 SOdium hydroxk,e ml >' 3% hydrogen peroxide (40 ml) and water (140 ml) was added phenyl (2S)- 
z> 2-(3-[pS)-2-butoxycarb<>nyf-2^ (compound Na 1-164, 23.5 g) 

dissolved in tetrahydrofuran (220 ml) under ice-cooling. The mixture was further stirred for 1 hour under ice-cooling To 
the reaction mixture was added an aqueous sodium thiosulfate solution. The mixture was acidified with 10% citric add 
andthe whole was extracted with diethyl ether. The organic layer was washed with a saturated sodium chloride solution' 
dried over anhydrous magnesium sulfate and concentrated in vacuo. The oily residue was purified with silica gel colurm 
25 cnrorr»togiaphytogwe11.9g(59%)ofthe^ 
mp 77.5-80.0°C 

Mo 20 -31-4° (c=0.99. chloroform) 

IR (KBr. cm" 1 ) 3267. 2961. 1745. 1729. 1616. 1566. 1539. 1206. 1183. 1100. 746 
so Example 7 

(2R)-3-(4-Biphenylyl)-2-[3-[(2S)-2<arboxy-2-hydroxyethylJ -3-isobutylureido]propionic acid (compound Na 7-1) 

35 



OH 

HO 




To a solution of benzyl (2R)-3-(4-biphenylyl)-2-[3-[(2S)-2-butoxycarbonyl-2-hydroxyet^^ 

(compound No. 1 -157. 235 mg) in ethanol (8 ml) was added 4 N lithium hydroxide (0.26 ml) under ice-coding. The mix- 
ture was further stirred for 2 hours and 30 minutes under ice-cooling. The readion mixture was acidified with 5% citric 
acid, and the whde was extraded with ethyl acetate. The organic layer was washed with a saturated sodium chloride 
solution, dned over anhydrous magnesium sulfate and concentrated in vacuo. The oily residue was purified with silica 
gel column chromatography to give 96.5 mg (55%) of the titled compound (compound Na 7-1) as non-crystalline pow- 

Mo 20 "7.8° (c=0.49. chloroform) 

IR (KBr. cnv 1 ) 2958. 1732. 1602. 1532, 1487. 1209. 1108. 1075. 762. 697 
The following compound can be prepared by a method similar to Example 7. 
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• (2R)-2-[3-[(2S)-2-Cartx>xy-2-hydroxyetty^ acid (compound No. 7-2) 

[a] D 20 -5.4° (c=0.53, chloroform) 

IR (KBr, cm* 1 ) 2960, 1733. 1602, 1532, 1216. 1107, 903. 857, 818. 747 

Example 8 

(2S)-2-[3-[(2S)-2-Hydroxy-2-h^ (compound No. 8-1) 



OH 



O O ^ 



To a solution of benzyl (2S)-2-[3-K2S)-2-benzyloxycafbamoyl -2-hydroxyethyO-3Hsc^ 

(reference compound No. 3-1. 185 mg) in tetrahydrofuran (5 ml) was added 20% palladium hydroxide on carbon (18 
mg) under nitrogen atmosphere. The mixture was stirred overnight under hydrogen atmosphere. The reaction mixture 
was filtered through Celrte to remove palladium on carbon. The filtrate was concentrated in vacuo to give 145 mg 
(quant.) of the titled compound (compound No. 8-1) as non-crystalline powder 
[a] D 20 -54.0° (c=0.52, chloroform) 

IR (KBr, cm' 1 ) 3283, 2960. 1736, 1626. 1532, 1456. 1204, 1082, 757, 702 
The following compounds can be prepared by a method similar to Example 8. 

• (2S)-3-(4-Biphenylyl)-2-[3-[^ acid (compound No 8-2) 

mp158.8-159.5°C(decomp.) 

[a] D 20 -24.5° (c=0.48, dimethyl sulfoxide) 

IR (KBr, cm 1 ) 3433. 2926. 2361, 1735, 1596, 1522, 1446. 1233, 1112, 760, 697 

• (2S)-3-(4-Biphenylyl)-2^^ acid (compound No. 8-3) 

Md 20 +7.2° (c=0.49, chloroform) 

IR (KBr, cm" 1 ) 3851, 2960, 1732, 1604, 1532, 1388, 1216, 760, 698 

• (2R)-3-(4-Bipheriylyl)-2^ add (compos No 

• (2R)-3-(4-Biphenylyl)-2-[3-[(2R)-2^ acid (compound No 8-5) 

mp 163.0-1 63.5°C (decomp.) 

(a] D 20 +25.0° (c=0.48, dimethyl sulfoxide) 

IR (KBr, cm 1 ) 3388, 3166, 2960, 1736, 1715, 1588. 1519, 1280, 1112, 833, 763 

(2S)-3-(4-Biphenylyl)-2-[3-[(2S)-2-ethoxycarbonyl-2-hydroxyeth^ acid (compound No. 

8-6) 

mp 11 0.5-1 12.2°C 

[a] D 20 -33.8° (c=1 .0, chloroform) 

IR (KBr, cm* 1 ) 3423, 2956, 1755. 1720. 1624, 1529. 1485. 1449, 1211, 1084, 759, 697 
(2S)-3-(4-BiphenyJyl)-2-[3-[(2S^ acid (compound No. 

8-7) 

mp92.0-93.5°C 

[a] D 20 -35.7° (c=1 .0. chloroform) 

IR (KBr. cm 1 ) 3375, 3271, 2960, 1746, 1618. 1579. 1540. 1205, 1101, 845. 753. 696 
(2S)-3-(4-BiphenylyO-2-[3-[^ add , 

pound Na 8-8) 

[a] D 20 -8.8° (c=0.92, dimethyl sulfoxide) 

IR (film, cm' 1 ) 3436, 2938. 1733. 1627. 1527. 1216. 11 13. 1076. 758 
(2S)-3-(4-Biphenylyl)-243-^^ acid (compound 

No. 8-9) 
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[aJo 20 -53.8° (c=1.0, chloroform) 

IR (KBr. cm 1 ) 3269. 2959. 1729. 1623. 1530. 1228. 1082. 761. 698 

• (2S)-2-|3-[(2S)-2-Caiboxy-2-hydr<^eth^ acid (compound No. 8-10) 

tnp 140.8-1 42.0°C (decomp.) 
5 Mo 20 -20.2° (c=0.50. dimethyl sulfoxide) 

IR (KBr. cm 1 ) 2961. 1733. 1602. 1533. 141. 1368. 1213. 1105 

* Sl;'!!'^^ acid (compound No. 8-1 1) 

* SJrSISI™^ acid (compound No. 8-12) 

• (2R)-2-[3-[(2R)-2-Ca^ acjd (compound No 8 . 13) 

w [ofc 20 +20.8° (c=0.51. chloroform) 

IR (KBr. cm 1 ) 2960. 1734. 1602. 1528. 1216. 1105. 817. 746 

• (2S)-2-|3-[(2S)-2-Ethoxycarbon^ acjd (compound No 8 . 

mp882-89.5°C 
,5 Md 20 +10.4" (c=1 .0, methanol) 

IR (KBr. cm' 1 ) 3378, 3189. 2968. 1746. 1617. 1570. 1469. 1392 

* [ 2S) : 2 *|!" H2S) ' 2 ' C ^ acid (compound 
NO. 8-15) 

[ab 20 -45.4° (c=0.97, chloroform) 

20 IR (film, cm- 1 ) 3400, 2938, 2862, 1732, 1615, 1531, 1450. 1216, 1119, 756 

Example 9 

(2S)-2-[3-[(2S)-2-Hy*^^ add (compound No g . 1} 



30 



35 



40 



50 



55 



OH f ^ o 




„„, ^ ™T!,12! I " SOdlUm hydroxide < 0 3 m| )' 3* "y^osen peroxide (0.28 mO and water (1.5 ml) was added phe- 
* j 2 ,^ 1 I( S) *^ 0 ^°^ (reference com- 

pound No. 3-3. 175 mg) dissolved in tetrahydrofuran (1.5 ml) under ice-cooling. The mixture was further stirred for 20 

m '^ Un ^!!r 500,in9 - T ° the reaction mixture was added a" aqueous sodium thiosutfate solution. The mixture was 
aodrfied wth 10% citric acid, and the whole was extracted with ethyl acetate. The organic layer was washed with a sat- 
urated sodium chloride solution, dried over anhydrous magnesium sulfate and concentrated in vacuo. The oily residue 
was purified wrth sihca gel column chromatography and dissolved in tetrahydrofuran (4 ml). To the solution was added 
20% palladium hydroxide on carbon (8 mg) under nitrogen atmosphere. The mixture was stirred overnight under hydro- 
gen atmosphere. The reaction mixture was filtered through CeWe to remove palladium on carbon. The filtrate was con- 
centrated in vacuo to give 40 mg (32%) of the titled compound (compound No. 9-1) as non-crystalline powder 
Wd -39 6° (c=0.22. chloroform) 

IR (KBr. cm" 1 ) 2959. 1727. 1628. 1528, 1231. 909. 817. 745 
Formulation 

below. eneral formUlati0n exam P ,es of oral Preparations and eye drops using the compounds of the invention are shown 
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1) Tablet 



Prescription 1 in 100 mg ! 


compound of the invention 


1 mg 


lactose 


66.4 mg 


cornstarch 


20 mg 


calcium carboxymethylceHulose 


6mg 


hydroxypropylcellulose 


4mg 


magnesium stearate 


0.6 mg 



Tablets according to the prescription as above were coated with 2 mgftablet of a coating agent (this is an ordinary 
coating agent such as hydroxypropytmethylcellulose, macrogol and silicone resin) to obtain desired coated tablets (The 
same is applied to tablets mentioned below.) 



Prescription 2 in 100 mg 


compound of the invention 


5mg 


lactose 


62.4 mg 


cornstarch 


20 mg 


calcium carboxymethylceHulose 


6 mg 


hydroxypropylcellulose 


4 mg 


magnesium stearate 


0.6 mg 


coating agent 


2 mg 



Prescription 3 in 100 mg 


compound of the invention 


20 mg 


lactose 


51 mg 


cornstarch 


15 mg 


calcium carboxymethylcellulose 


5mg 


hydroxypropylcellulose 


5mg 


magnesium stearate 


1 mg 


talc 


1 mg 


coating agent 


2 mg 
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Prescription 4 in 100 mg 


5 


compound of the invention 


40 mg 




lactose 


34 mg 




cornstarch 


10 mg 


10 


calcium camoxymethylcellulose 


5 mg 


hydroxypropylcellulose 


5mg 




magnesium stearate 


2 mg 




talc 


2 mg 


15 


coatingagent 


2mg 








20 


Prescription 5 in 220 mg 




compound of the invention 


100 mg 




lactose 


67 mg 


25 


cornstarch 


20 mg 




calcium carboxymethyfcellulose 


10 mg 




hydroxypropylcellulose 


10 mg 




magnesium stearate 


4mg 


30 


talc 


4mg 




coating agent 


5mg 



35 



2) Capsule 



40 



45 



Prescription 1 in 150 mg 


compound of the invention 
lactose 


5 mg 
145 mg 



so 



of thS^^!? 9 "? ° ° f *!" compound of the invention to Setose, capsules having the contents of the compound 
of the .nvenhon of 10 mg/capsule. 30 mg/capsule. 50 mg/capsule and 100 mg/capsule were also prepared. 
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3) Granule 



Prescription 1 in 100 mg 


compound of the invention 


30 mg 


mannitol 


46.5 mg 


polyvinyl pyrrdidone K-30 


7mg 


eudragit RL 


15 mg 


triacetin 


1.5 mg 



Prescription 2 in 130 mg 


compound of the invention 


50 mg 


lactose 


55 mg 


white potato starch 


20 mg 


hydroxypropytcellulose 


4mg 


talc 


trace 



30 



4) Injection 



35 



40 



Prescription 1 in 10 ml 


compound of the invention 


10-100 mg 


sodium chloride 


90 mg 


sodium hydroxide 


q.s. 


sterile purified water 


q.s. 



45 



SO 



55 



EFFECT OF THE INVENTION 
Pharmacological Test 

As a method for measuring an endopeptidase 24.1 1 activity. Florentin et al. had reported a method fbr.measuring 
the enzyme activity by a degree of cleavage of a peptide bond between glycine and p-nrtrophenylalanine using N<Jan- 
syl-D-alanyl^lycyl-p-nitrophenylalanyl-glycine (DAGNPG) as a substrate (Anal. Biochem., 141. 62-69 (1984)). An 
effect of the compounds of the invention on endopeptidase 24.1 1 was examined according to the method described in 
the literature. 
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yJ^HSHT Pre ^lT ed I**™*"**** *** w as prepared by extracting from a rat kidney by the fol- 
lowing method according to the method of Malf toy et al. (J. Biol. Chem. 252, 14365-1 4370 (1 984)) 

A kidney was excised from a Wistar rat. The kidney was homogenized in Tris-hydrochloric acid buffer (5 mM oH 
*7 125 mM D -r nni S and 12 mM ma 9 nesium ****>■ ™* Senate was cenSgS at low^eed 
^2i e a T SU, l!T ta ?- ^ supernatart «*• ultracentrifuged (7.000xg) for 120 minutes. The resulting pellet 
SSSwS! ^hydrochlonc 2 ,d ^ < 25 P H 7 * staining 62.5 mM D-mannilol and 6 mM magnesium 

t^^S^rJTSiTf 9t '°l SPeed ^ ^ a ^"- resulting pel.et L sus- 

penaed in HEPES buffer (5 mM, pH 7.4) to give the enzyme preparation 

to mi e,, S °' * ,e """P 0 "^ 8 of tne invsrtion « 816 enzyme preparation, reactions were pen 
formed under the following condrtion using mixed solutions consisting of the composition shown in Table 1 



Table 1 



Tris-hydrochloric acid buffer (pH 7.4) 


50 mM 


DAGNPG 


50 nM 


Enzyme preparation 


0.3-0.5 ng protein 


Test compounds 


lO^-IO^M 



.*J5! * 0> »™ n «"» d » I| *0" 050 mI) was incubated at 37-C tor 30 minutes and than doled at 100-C tof 5 min- 
T^J^,™""" I 35 "l" I****** add buffet (50 mM. pH 7.4). Tne tnMute was cenoigrf 



Inhibition rate (%) = x100 



A 
B 

Result 



fluorescence intensity of the sample in the absence of the test compound 
fluorescence intensity of the sample in the presence of the test compound 



8 2 t. aTT^ reSU,tS ' Tab,G 2 ShWS «>™"™\ons of compound Nos. 2-1 , 3-1 , 3-2, 3-4, 8-1 

8-2, 8-3, 8-9, 8-10 and 9-1 required to inhibit endopeptidase24.1l by 50%, i.e. JCso. ' 
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Table 2 




IC50 (M) 


Compound No. 2-1 


5.4x1 0' 9 


Compound No. 3-1 


1.1x10" 9 


Compound No. 3-2 


3.1 x10* 9 


v^ornpounu ino. o *r 


O.OxlU 


Compound No. 8-1 


3.2x10 10 


Compound No. 8-2 


9.5x10" 10 


Compound No. 8-3 


2.1x10" 9 


Compound No. 8-9 


1.6x10' 10 


Compound No. 8-10 


4.8x1 0 9 


Compound No. 9-1 


2.7x1(T 10 



As apparently from Table 2, the compounds of the invention were found to inhibit the endopeptidase 24.1 1 activity 
remarkably at the low concentrations. 

Since the above-mentioned results show that the compounds of the invention have the excellent inhibitory effects 
on endopeptidase 24.1 1 , it is apparent that the compounds have wide medical uses as therapeutic agents for diseases 
in which endopeptidase 24.1 1 is concerned, for example, cardiovascular disease such as heart failure and hyperten- 
sion, renal disease such as renal failure, gastroenteric disorder such as diarrhea and hyperchlomydria. endocrine and 
metabolic disease such as obesity, and autoimmune disease such as rheumatism, and as analgestics for myosalgia, 
migraine, etc. Coupled with the fact that the compounds also have an inhfoitory activity on angiotensine-converting 
enzyme, it is apparent that the compounds are particularly useful as therapeutic agents for cardiovascular disease such 
as heart failure and hypertension. 

INDUSTRIAL APPLICABILITY 

The present invention relates to novel 1,3-dialkylurea derivatives having a hydroxyl group which have inhibitory 
effects on endopeptidase 24.1 1 and are useful as therapeutic agents for cardiovascular disease such as heart failure 
and hypertension, renal disease such as renal failure, gastroenteric disorder such as diarrhea and hyperchlomydria, 
endocrine and metabolic disease such as obesity, and autoimmune disease such as rheumatism, and as analgestics 
for myosalgia, migraine, etc. 

Claims 

... ». 
1 . A compound represented by the formula [I] or a salt thereof, 




wherein 

R 1 is a carboxyl group which can be converted into ester, amide or hydroxamic acid; 

R 2 is a lower alkyl group or a phenyl-lower alkyt group, and the phenyl ring in the phenyMower alkyl group 
can be substituted by at least one group selected from halogen atoms, and lower alkyl, hydroxyl, lower alkoxy and 
lower alkylenedioxy groups; 
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, R3 ? 3 hy *??? n atom ' a *"* alk y' 9roup. an amino-lower alkyl group, a lower alkyfamino-lower alky) group 
?o!SS«r M 9 L° UP ' * ^ erca P to -'ower alkyl group, a carboxy-lower alkyl group, a lower alkoxycatonyl 
SZZX ^ r*"S?! 0m ' 3,kyl 9r0UP ' a " ^ a Phenyl group which canWe 

TnJr^LS S? 9rOUP "•** <*" have a ^tyl group which can have subsftu- 

TZt * ^ 03,1 have ^ituent(s). the said substituent is selected from halogen 

? ,' a ™V ower ^ ,owa ' alkoxy. lower alkylenedioxy. nitro. amino, lower alkylamino (substituted) 

afk^S? » OTe ^ SeleC,ed ,rom ha,09en a,oms ' and lower alk W. hydroxy!, lower alkoxy. lower 

alkylenedioxy, nrtro. amino and lower alkylamino groups; and 

carboxyl group which can be converted into ester, amide or hydroxamic acid. 



2. A compound represented by the formula [I] or a salt thereof. 



OH R 2 



R 1 




w 

O R 3 



[I] 



wherein 

_ ^ a ?* ox y | 9rou P wnich ran b « converted into lower alkyl ester, cydoalkyl ester having 3 to 6 carbon 
Z^Jn a te "°!' lamin ^ 0wer alkyl es,er - Phenyl-lower alkyl ester, phenyl ester or indanyl ester; amide with 
ammonia, lower alkylamine or phenyl-lower alkylamine; or hydroxamic acid, and the phenyl ring in the phenyl-lower 
2* EE ^ ^ * e phen y'- |ower famine can be substituted by at feast one 

ftomhalogen atoms, and lower alkyl. hydroxyl, lower alkoxy. tower alkylenedioxy. nitro. amino and loweralkylamino 

can bp?,i^ l0 ^ a "?! 9 ^ P ° f 3 Pheny1 ''° Wer a "* 1 « ro *. and the phenyl ring in the phenyl-tower alkyl group 

^a^SXou^ ^ 9r ° UP Sel6Cted ,r ° m ha '° 9en ^ alkyl> IOWCr al ^ «■ 

a y^S j 3 Mr °5f " at ° m ' 3 kWer alkyl 9r0up> 30 amin °- ,ower a'M group, a lower alkylamino-lower alkyl group 
rJSS alkyl . flrou P' a mercapto-lower alkyl group, a carboxy-lower alkyl group, a tower alkoxycLLnyV 

S7S a nSSo J? 1 9f0UP J? 030 have a naphtyl group which can have substitu- 

Smt' ^t?^ *° UP wh * h 030 h3ve 8u bstituent(s). the said substituent is selected from halogen 
cS^riTLS hyd ^ yl ' l<Wer 3lK0Xy ' ^ nrtro. amino, lower alkylamino. (substituTed^ 

be subsMuted by at least one group selected from halogen atoms, and lower alkyl. hydroxyl. lower aJtoxylower 
alkylenedioxy. nitro. amino and lower alkylamino groups; and 

atom* ?ll\ < ? a r 30X ? 9r0UP Whl ° h 030 be ""^^ ^o tower alkyl ester, cydoalkyl ester having 3 to 6 carbon 
atoms lower alkanoylamino-lower alkyl ester, phenyl-lower alkyl ester, phenyl ester or indanyl ester; amide with 
ammonia, lower alkylamine or Phenyl-lo*er famine; or hydroxamic acto. arKl the phenyl ring in g 

^ 9r ° UP ^ * he phen y Wower ^ be substituted at least one group sWected Zi 

halogen atoms, and lower alkyl. hydroxyl. lower alkoxy. lower alkylenedioxy. nitro. amino art tower alkylamino 

The compound or a salt thereof as claimed in claim 2. wherein Ft 3 is a phenyl group which can have substituentfs) 
ISmE^ 9f0U L W, : Ch T ^ a naphtyt'group which can have^t^ ) ofa 

ZIETt?* *!V t ^ h3V9 substtuent < s >- ■** substituent is selected from halogen atoms, and 
ZZSSXSt ° Wer al, * ,enedio ** "*o. a n^no. lower alkylamino. (substituted) phenyl and 

(^tferted) naphtyl groups, and -(substituted)" means that the phenyl group and the naphtyl group canoe subsfi- 

^it a£E£5 ? roUP ^f* fr0m h3l09en at0ms - and ,wer h * rox * 'owS alkoiy. tower alkySS- 
oxy. nitro, ammo and lower alkylamino groups. 7 

f substrtuent is selected from halogen atoms, and lower alkyl. hydroxyl. lower alkoxy lower 
alkylenedioxy. nrtro. amino, lower alkylamino and (substituted) phenyl groups. Z ZS^SmZ 
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phenyl group can be substituted by at least one group selected from halogen atoms, and lower alkyl. hydroxyi 
lower altoxyjower alkylenedio^. nitro. amino and lower alkylamino groups 

5 ' JZS^r (h SaM *5 re °ll S Claim6d daim 2 ' Wherein * is a na P h «y'-'^er alkyi group which can have 
^SSnL I * subst,tuent ,s se,ected Uom halogen atoms, and lower alkyl. hydroxyi. lower alkoxy. 
lower alkylenedioxy. nrtro, amino and lower alkylamino groups. 

6 ' h fl e SS ° f 1 33,1 t 1 her ~ f 35 daimed daim 2 ' ****** R3 is a ben2 V 9 ro "P ***** <*" have substituent(s), 
substrtuent .s selected from halogen atoms, and lower alkyl. hydroxyi. lower alkoxy. nitro. amino and (sub- 

r UPS> . "< subs,itated >" means tha * the phenyl group can be substituted by at least one group 
selected from halogen atoms, and lower alkyl. hydroxyi. lower alkoxy, nitro and amino groups. 

7 " u^ST^ a J^T 0< 95 C,aimal in Claim 2 " Wherein R3 is a naphtylmethyl group which can have substit- 
anS gro^s " S ' * Cm ha '° 9en a,0m8 ' ^ ,Wer a,k * n*ro and 

8 " 2!2 Z >Und ,^ 8 53,1 the ' e ! f 85 daimed daim 2> Wherein R3 is a ***** 9 ro «P- a naphtyl-lower alkyl group, or 
phenyl-lower alky, group which can have substituent(s). and the said substituent is selected from a phen^p 
and a phenyl group substituted by halogen. y 8roup 

9. The compound or a salt thereof as claimed in claims 2 to 8, wherein R 2 is a lower alkyl group or a phenyl-lower alkvl 

10. The compound or a salt thereof as claimed in claims 2 to 8. wherein R 2 is an isobutyl group. 

11. The compound or a salt thereof as claimed in claims 2 to 8. wherein R 1 is a carboxyl group which can be converted 
2£S7 ester having 3 to 6 carbon atoms. phenyl a)S ester.^n^S 
E L !! 3 ^ a,M 9r0up ° r 3 P hen V- |ower a, ky 9«>"P. and the phenyl ring in the phenyl-lower 
SIS* ^ 5 ? Jb8WUted by at le3St ° ne 9r0Up se,ected from hydroxyi and tower altoxy groups ano^Ta 
carboxyl group wh.ch can be converted into lower alkyl ester, phenyl-lower alkyl ester, phm^^ 

12 ' ™ a ~^^ or ^ isacarboxylgroupwhichcanbeconverted 
mto lower alkyi ester, cycloalkyl ester having 3 to 6 carbon atoms, phenyl-lower alkyl ester, indanyl ester or 

ohen^ 

phenyl-lower alkyl ester, phenyl ester or indanyl ester. y 

1 3. The compound or a salt thereof as claimed in claims 2 to 8. wherein R 1 is a carboxyl group which can be converted 
into lower alky, ester, cycloalkyl ester having 3 to 6 carbon atoms. phenyHcwer alty ester TESTS? or 

KS^E,* ? a " J*"** 9r0UP: ^ R4 iS 3 W which can be converted imo Ic^r alkytSter 

phenyl-lower alkyl ester, phenyl ester or indanyl ester. 

14 ' E2E£? I 8 . 8aJt . there ?r C '? med in **" 2 10 * Wherei " R1 is 8 a" 1 ** 9 rou P «•** can be converted 

"SUSi 8 ^ 5 ^ rin ° fn ^ Pheny I: l r er "* substituted by at least one gn^ 

pC^sT^^^ 

' ^ ester - ^'^^y' ester, benzyl ester or hydroxamic acid; R 2 is a lower alkyl group; and R 4 isa 
carboxyl group wh.ch can be converted into ethyl ester, phenyl ester or benzyl ester. 

16 ' J,! IT^T* °1 3 th6reof 38 daimed in daims 2 to 8 ' * hereh R1 is a carboxyl group which can be converted 
£,£? ^. blester cyclohexy. ester, benzy. ester or hydroxamic acid; *7s an iJobuty. group r aS R< £a 
carboxyl group which can be converted into ethyl ester, phenyl ester or benzyl ester. 

17 ' I^ISI 8 ?^ 35 C 'f ^ daimS 2 10 * Wh6rein R1 is a « rou P ^h can be converted 

into ethyl ester or butyl ester; R 2 is a lower alkyl group or a phenyl-lower alkyl group, and the phenyl ring in the phe- 
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nyl-lower alkyl group can be substituted by at least one group selected from hydroxyl and lower alkoxy groups; and 
R 4 isacarboxyl group. 

18. The compound or a salt thereof as claimed in claims 2 to 8, wherein R 1 is a carboxyl group which can be converted 
into ethyl ester or butyl ester; R 2 is a lower alkyl group; and R 4 is a carboxyl group. 

1 9. The compound or a salt thereof as claimed in claims 2 to 8. wherein R 1 is a carboxyl group which can be converted 
into ethyl ester or butyl ester; R 2 is an isobutyl group; and R 4 is a carboxyl group. 

20. 2-[3^2<^rtx>xy-2-hydroxyethyi)-3^ acid. 

21 . 3-(4-Biphenylyl)-2-[3-(2^rboxy-2«hydroxyethyl)-3HSObutylureido]propionic acid. 

22. 2-[3^2^rtoxy-24iydroxyethyl)«3HS acid. 

23. 2-[3^2<krtx>xy-2-hydroxyethyi)-^ acid. 

24. (2S)^-(4-BiphenylyO-243-[(2S)-2K»to acid. 

25. (2S)^-(4-Biphenylyl)-2-[3-[(2S)-2^ acid. 

26. (2S)-2-[3-[(2S)-2-Caitoxy-2-hydroxyeth acid. 

27. (2S)-2-[3-[(2S)-2-Birtoxycarbonyl-24Tydroxv^ acid. 

28. An endopeptidase 24.1 1 inhibitor comprising the compound or the salt thereof as claimed in claims 1 to 27 as an 
active ingredient. 

29. A therapeutic agent for a disease selected from cardiovascular disease, renal disease, gastroenteric disorder, pain, 
endocrine and metabolic disease, and autoimmune disease, comprising the compound or the salt thereof as 
claimed in claims 1 to 27 as an active ingredient 

30. A therapeutic agent for a disease selected from heart failure, hypertension, renal failure, diarrhea, hyperchlorhy- 
dria, myosalgia, migraine, obesity and rheumatic disease, comprising the compound or the salt thereof as claimed 
in claims 1 to 27 as an active ingredient. 

31 . A therapeutic agent for cardiovascular disease comprising the compound or the salt thereof as claimed in claims 1 
to 27 as an active ingredient. 

32. A therapeutic agent for heart failure comprising the compound or the salt thereof as claimed in claims 1 to 27 as an 
active ingredient. 

33. A therapeutic agent for hypertension comprising the compound or the salt thereof as claimed in claims 1 to 27 as 
an active ingredient 
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